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I'lio  I'ses  of  llic  Uaio  I'.aitlis 


Introduction 


1  Ik-  K'lli'w  111);  .iilivli'o  nim|iiisv  llu'  lourtli  n>lU'ituMi  xt  xcUctod 
p.ipvis  If. Ill  IhIxio  llu'l'iinailiaii  SciliiMi  i<l  llii- S^viit)  .>!  I  ln.'ini>.al 
Imlusir)    ami    i>>iuil    in    pampliU-I    U'tin   In    lIu'   commilU'c.       liif 
Ihrco    pri'Niou^    piililiialii<iis    ik-alt    uiili    llio    A'l  i<w<(»//(  n    «t    l\r.,tr 
/',,>,iii,/ii>ii.    S.tni,-   Cin.iiiiiin   lii,lu^tn,il   Prohlimi,   and    /-'h-'iA.    ami 
Iho  siu,cs->  wliiili   alKiuU-J    lluir   isMU-   lias  cmoiira^'cil   llio   >.<""- 
niiltoc  \o  print  a  rmllKT  volunu-.      'I'lu'  rules  ol  llic  St'iiclx   ri-ipiiri' 
all  pipers  read   heli're  sih  lioiial   meetiiij^s   to   Iv    siilnnitled    to   tliv 
puliliealion   o'inmiltee  in    laij^laml,  hnt    i>nl\    those    wliieli   eonlain 
the  results  v>l  i.rij,'inai  in\  estimation  or  wliieli  ileal  ileseriplisely  with 
siibieets  ot    spoeial   interest    to   members  (in  thai  aeenrale  ami  eoii- 
eise  inrormalion  lliereon    is   not   otherwise  available)  are  prinleil  in 
the    /,'iinhil.       The  papers  and  loni  ribiitions  j^iven  at  the  sessional 
proieedint^s  ol    a  soeielv  with  so  nian>   and  varied  interest^  ^o  not 
iluavs   ei'inplv     with    the    above   eoiulilions;    but    the    Council    has 
leeo-nised   their  value  to  members,  and    has  saiulioned    the  issne 
In   the  Canadian  Se.lioti  ot    sueli  papers  as  its  lommiltee  Ci'iisider 
-ulVulentlv    uselul  and  interesliiiK   to  warrant    their  preservation   in 
permanent    lorm.       The    Ontario    I'lovernment    jjc:,eronsly    renders 
linan.ial   assi>laiue   towards   these    publications,  which   are  issued 
t>>  members  and  others  resident  lhrou),'hont  the  Pominion  who  :.re 
interested  in   the  development    ot"  the   connlry's   manufactures  and 
natural   resources  aloni;    scientilically  economic  lines.      The  contri- 
butions lunv  j^iv  en   are   by  specialists  on   each   subject  considered, 
and   the   committee   hopes   that    they    will    receive   the   appreci.ition 
they  merit. 

The  Society  ot  C'hemical  Industry  was  I'oundc'  in  Knjjland  in 
issl,  receiving'  a  Koyal  Charter  from  the  Crown  in  I0O7,  and 
numbers  at  present  over  >,--'<)t)  members.  Its  chief  object  is  the 
promotion  oi  those  industries  in  which  chemistry  plays  a  part,  be 
it  I  iri,'e  or  small,  a. id  consequently  manufacturers,  en!,'ineers  and 
chemists  till  its  ranks.  Vhsjoiinuil,  which  is  published  fortniijhtly 
in  l.vMidon.  is  the  most  important  periodical  on  applied  chemistry 
and  chemical  en^'ineerinj,'  in  the  world,  and  is  widely  reco|,Miized 
as  an  invaluable  aid  to  all  those  whose  occupation  demands  some 


iheiiiKal  kiunxlcclj^o.  Il  is  issuoJ  t'orliiii;lill\  aiu;  ..iiil.iins  ripmts 
/N  r\/r>is,:  or  in  abstract  t'orm  ol  the  iiapcrs  read  Wiorc  j;ciKral 
iikI  scctiiMial  inootini^s,  with  Jisciissioiis  l hereupon:  aUo  ahslraels 
c't  all  Mrilish,  t\iiitinental  ami  rnited  Slates  patents  on  elieniieal 
antl  eheiiiieal  eni^ineeriu^  snhjeets;  elassilieil  lists  ol  liritisli 
applieations  tor  patents  ami  '■  C"i>niplcte  Speeilieations  AeeepteJ"; 
abstracts  o\  articles  relalini;  to  applied  cheniistrv  selected  Ironi 
l^ritish  and  torei-ii  technical  journals  and  transactions  o\  learned 
societies;  and  a  classified  V'n/i/r  Rihurt,  i;i\ini4  inl'ormalion  oji  the 
Hoard  ot'  I'rade  returns,  statistics,  alterations  in  tariffs,  (.'usioriis 
rei^ulation-,  laws  at]ectin>,r  chemical  industries,  consular  reports, 
new  openint^s  lor  trade  and  neu  hooks.  I'Ik'  lollowiiii^  divisions, 
under  which  the  ahstracts  are  arrani^ed,  serve  ti>  slmw  what 
nidusiries  are  represented  in  the  Societx  : 

I.  lieneral   Plant;    Machineiy. 

•Ja.  l-"uel;   (.las;    .Mineral  Oils  and  \Va\es. 

L'h.  Destructive  Distillation;    Heatinj^;    l.ii.;htint;. 

■i.  1  ar  antl    I'ar  I'riHlucts. 

t.  C'olourini;   Matters  and  I)\es. 

"i.  l-"ihres;     Textiles;    Cellulose;    Paper. 

•'>.  Mleachiiii;;    Oveiiii;;    Printint;;    l-'inishini;. 

7.  Acids;    .\lkalis;    Salts;    \on-nietallic  lllenunts. 

■">.  Cilass;   Ceramics. 

it.  HuiUlin-,'-  .Materials. 

hi.  Metals;    .Metallur<^ \ ,  inclndini^   Klectro-metalluii^v . 
I  i 


h^lectro-C'liemistrx-. 
I  J.       l-ats;   Oils;    W.txes. 

l.'i.       Paints;    Pii^ments;    \arnishes;    Kesins. 
I  I.       India-Kuhber;   Ciutta-perclia. 
I").       F.eather;    Miiiie;    Horn;   (ilue. 
hi.       Soils;    l-'ertilizeis. 

Sui;ars;    Starclies;    liums. 
!■  erment.it ion  Imlustries. 
I'oods. 

Water  Piirilication ;   .Sanitation. 

Ofi^anic   Products;  Medicin.d  Suhsiances;   l-issentiai  0\ 
■J  I .       i'luitot^raphic  Materials  and   Pnicesses. 
JJ.       i;xplosi\  es;    .Matches. 
■_';!.        XnaKtical   Processes. 
'1\.       .Miscellaneous  .\bstracts. 
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riio  Society  of  (.•lu'inical  Iiulustry  is  iniercstetl  in  almost 
every  Srancli  ot  niamifactiiriiiK.  It  is  a  matter  ot  every-day 
remark  tlial  eliemistry  is  heeomiiif,^  more  aiul  more  important 
in  the  iiuUistrial  world,  and  this  Society  endeavours  to  tnrnish  a 
common  meelinK  ground  tor  the  manufacturer,  the  en-ineer  and 
the  chemist.  Many  of  the  papers  which  appear  in  its  journal  are 
quite  readily  followed  and  understood  hy  those  who  have  had  no 
technical  trainin-.  and  no  prof^ressive  Canadian  who  is  interested 
in  industrial  atTairs  should  lose  an  opportunity  oi  keeping  in  touch 
with  proijress  abroad  as  well  as  at  home. 

The  Canadian  Section  extends  to  all  who  may  be  interested  an 
invitation  to  be  present  at  its  meeti.iKs.  tlu-  dates  of  which  may 
be  obtained  from  the  Secretary. 


Toronto,  Oeceinber.   I'.U'i. 
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Tin:  ALKALOIDS. 

Hv  I'koi.  C.  !•■.  Hkkhnkk.  Piim.B. 

l),(iii    lit'  ll'f    Ontario    C,illt\ir,-    »l    I'luinniiiy. 

The  term  alkaloid  is  applied  to  a  m.mber  of  pliysioloi,Mcally 
active  ppnciples  occurini,'  in  the  ve^'otable  kin-dom.  and  this 
common  occurence  is  emphasized  more  than  any  general  chemical 
character,  l.ike  the  alkalies,  they  combine  with  acids  to  torm 
salts,  and  their  solutions  restore  the  blue  color  to  reddened  litmus. 
hence  the  name,  alkaloid. 

Some  of  these  potent  principles  are  the  most  valuable  .>\ 
medicines,   and  others  the  most   danKc-rous  oi  poisons. 

Thev  are  found  in  considerable  variety,  thou-h  a  sinijle  species 
ot   plan't  seldom  produces  more  than  one  or  a  few  ditTerent  kinds. 
and  some  plants  do  not  seem  to  possess  them  at  all.      So  tar.  very 
few  alkaloids  have  been  found  in  monocotyledonous  plants,  in  fact 
oniv  two  that  are  of  importance,  viz.,  colchicine  from  the  corn  oi 
,he' Colchicum  autumnale  (Meadow   SatTron).  and  \eratrine  trom 
the  seeds  of  Cevadilla,  while  the  ^reat   majority  ot  the  alkaloid, 
are  found  in  the  plants  oi  the  dicotyledonous  series,  and,  stran-e 
lo  relate,  iwo  of  the  most   important    families  ot   this  -roup,   the 
•  wo    vKhich    contain    the   lar-est    number   oi   species,   namely,   the 
natural  orders  Composita-  and  I.abiata-,  contain  no  alkaloids  at  all. 
On    the    other    hand,    in    some    plant    families    such    as    the 
Solai.acea"    and    Papavereie.    almost    every   species    contains   alka- 
loids.      It    has    not    be--n    ascertained    that    alkaloids    are    ot    any 
service    to    the    plar.t.    except     as    a     means     of     defence    a-.iinst 
predatorv    animals    and     parasitic     fun^i.       They    may    even     be 
injurious'  to   the   plants   which    produce  them.      The  poppy,  lor  ex- 
ample, may  be  poisoned  by  its  own  alkaloid,  morphine. 

It  is.  perhaps,  for  this  reason  that  they  are  not  commonly 
found  in'  lar-e  quantities  in  those  parts  of  the  plant  where  the 
vitality  is  ^'reatest.  but  are  accumulated  in  the  less  actively 
^rowiiiR  parts  of  the  bark,  in  seeds  and  in  fruits  parts  sooner  or 
h.ter  to  become  detached  from  the  plant  and  are  thus  Gradually 
>;otten  rid  of. 
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bi>li-in.  purcl)  wii^K'  pnnliuis,  in  so  |,if,  al  k-.i-i,  as  luilritivc 
piiiposos  Ai\-  I  iXKt'MK'il ;  i1k'\  in,i\  ,  lu>\\i'\or,  .is  'has  alif  ul\  boiii 
su-i^^'sioil,  hi'  ol  soiuo  iiso  in  allv'filiii'^  proUvtion  a^jaiiisi  aiiinia.l 
a  I  111  vK-si  riii'l  i\  I.'  luiii^  i. 

\\  liik-  in  a  i;,iKial  v\a\  llic  piiulntls  v<l  Ji'si  i  ni.ti\  i.'  (.Iians^i' 
ri-s^nil'li'  i.M>  li  otlioi-  ill  Jil1Vi\nl  |ilai',|s,  in  \.[^\.  in  main  lasi's  ai\- 
iilonlual.  ihis  is  not  ah\a\s  tlu  lasf.  1  iiiu>  aro  nimu'ivnis 
iilsiaiufs  K\  Ikti.-  a  iiMiipouiKl  is  |->i-ih1iu\i.I  b\  a  siiii^jo  spi.  ii's  lU 
i^iiiiis,  aiui  IS  lu'l  louiul  cls^'W  Ikti.-,  I  ho  \aluaMv.'  alkakiiil,  i.niiMiin.-. 
tor  isampli.',  is.  so  tar  :is  wo  know,  oonliiKd  to  tlio  i^oniis 
Str\  I.  linos ;  tlio  \  ory  poisonous  i^hu-osido,  ilii^itoxiii,  has  in.'\oi 
boon  mot  will)  in  .my  pkiiit  oxoopl  tho  l-\i\i,'lo\  o,  aiul  the  bittor 
prinoiplo.  .iloin,  is  ll^^lnl.l  onl\   in  tho  t;oiuis  aloo. 

M>>roovor,  oort.iin  spooios  iinelor  oortaiii  oonililions  iio\olop 
proiiiuls  uhiiii  iiiulor  Jitroront  oonditiiins  aro  noxor  prochuoil. 
lliis  laol  is  also  iliustratoil  in  tho  t'iiiohiMias.  W'hon  oultixaloil  in 
l-airopoan  v;  rooiilunisos  thoso  plants  proiluoo  no  i|iiinino.  uor  iii< 
lho\  wlion  t;ri>uii  in  lillior  loo  liii^h  ov  too  low  olo\atioiis  in  thoir 
in\ii  ii,ili\o  Aiiks;  uhilo,  oi\  tlio  othor  h.ind,  it  has  bion  t'oimd 
ihai  b\  a  pro]ior  svstom  of  oiillivation  in  a  hii;iil\  I'axorablo 
olimalo,  suoh  as  tho  Noilj^horry  Hills  oi  liKli.a,  tho\  iiia\  bo  m.iilo 
to  yiokl  inroo  i>r  tour  times  tho  quantity  ot  .ilkaloid  louiul  uiion 
i^r.i'Aiii-  in  tl>o  wild  stato,  ov  oi»  in  thoso  portiiiiis  ot  tlu-  .\iides 
nuisi  tavor.iblo  to  the  i^rowlh  ot'  thoso  troos. 

It  IS  woll  known  also  tli.il  llio  |->otati>  tubor,  wlion  loll  tot;rin\ 
oxnosotl  to  tho  till!  sunliijht,  do\ olops  a  poisonous  piiiuiplo. 
solanino.  whioh,  w  iu'ii  llio  tubor  is  l:ii>u  n  normalb  uiiiior  i^rouiul 
it  tloos  not  possoss. 

Iho  atli. lotion  uliioh  tho  voi^olablo  alk.iloiils  ha\o  .ilw.iw 
posscssod  lor  tho  ohomisi.  is  not  in  tho  least  surprising;;  loni- 
piisiii-,  as  liio;  i.\o,  so  sin.all  ,i  portion  .'('  tho  OiMiiposiiion  ol  tlu 
pkiiils  prodiioiiii^  tliviii;  and  \ol,  in  m.in\  oasos,  boin^;  rispoiisibk- 
li'r  llio  onliro  pli\  siolo^^ioal  .•uliini  ol  suoli  plants  upon  tlio  animal 
boilv  ,  it  is  onl\  iiituial  lliat  ihoir  oomposition  slioiikl  h.ivo  boon 
\  or\  oaiotul'_\  sliiiiioi.1,  with  a  \  iow  to  an  ospl.ination  ol  tho 
ohani^os  b\  whioli  lho\  aro  prodiKOti  in  tho  plants,  and.  il  possiblo. 
to  imilato  siuli  di.MiL^os.  m  i>ulor  ti<  pniihuo  tlioso  valu.iblo 
iomoi.lios   -vx  iithotio.dh  . 
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In  this  >tu.lv.  lunvcvcr.  dumists  f.nnul  thonisdves  .ontVonlcJ 
In  clillkul.ios  o\  uo  insi-nilKMnt  cl,ara.-.cr.  lor  cvon  in  tlio  a.-tet- 
min;ition  of  X\w  ulti.natc  .o.nrosilion  o\  those  aikalouls,  theu'  lu-h 
niolocuhn-  uoii^lits  and  coniparativciv  sniall  proportions  ot  hy.lro- 
>ron  maUo  the  exact  determination  .^(  this  element  a  matlv-r  ot 
ijrea  '^riculty.  so  that  the  eomposition  of  some  o(  the  less  known 
alka.i  ...s  has  not  been  ilelinitely  established. 

It  has  been  known  lor  a  loni;  t""-'  "'■"  "'^'  •'"< ''^^i^'--  ^^■^•'■'•' 
nitrogenous  bodies,  and  they  were  classed  as  derived  ammonias 
owin-  to  their  ma.mer  of  tormin-  salts,  but  for  some  time  noihm- 
moie'detinite  cvM.ld  be  said  eoneernin-  their  chemical  nature. 

It  is  now  reco^Mii/ed  that  the  threat  majority  o(  the  alkaloids 
are  derivatives  o(  the  basic  compounds,  pyridine  (C.,H.,N)  and 
quinoline  (f„H,\l,  but  that  there  are  also  methane  derivatives 
imon^'  them,  as  caffeine  (t.imeth)  Ixant'line.  C  ,H  (CH,^N.O.J 
and  theobromine  which  may  be  re^.rded  as  derivatives  ot  purme. 
C  H  \  ,  obtained  from  uric  acid,  a  white  crystailme  substance 
meltin-  at  --'Ki  C",  easilv  soluble  in  water,  and  havm^  the 
proper'iies  of  a  weak  base.  Mesides  the  occurrence  ot  these 
important  bases  i<,  tlie  plant  kinj^J^^'"-  substa.ices  anssverm^  to 
nianv  of  the  alkaloidal  tests  are  produced  in  the  decay  ol  anmial 
tissu'es.  -ivin-  rise  to  the  so-called  "cadaveric  alkaloids"  or 
ptomaines. 

It  remains  true  of  all  classes,  however,  that  we  have  to  do 
with  derived  ammonias,  either  amines  or  amides,  and  this  feature, 
must  be  taken  to  constitute  the  basis  of  their  claim  to  the  name, 
alkaloid,  whether  synthetically  formed,  or  found  in  the  vegetable 
or  animal  kint,'dom. 

Cl.VSSIFIlAriON. 

l.eaxini;  the  anim.il  alkaloids  for  subsequent  consideration,  we 
mav  divide  the  vef,'etable  alkaloids  into  two  classes:  (//)  those 
which  are  liquid  and  volatile,  and  (A)  those  which  are  solid  a.id 
non-volatile.  While  this  appears  to  be  simply  a  physical  dis- 
tinction, vet  there  is  at  the  same  time  a  corresponding  chemical 
difference,  as  the  liquid  alkaloids  are  few  in  number,  and  contain 
no  oxvt,'en  in  their  composition  (beinj;  made  up  oi  carbon,  hydro- 
gen and  nitro-en).  and  may  be  looked  upon  as  .\mines,  bu.ll 
upon  the  iicu.-r:.\  formula  RXH,.  while  the  solid  alkaloids  are 
numerous    and    are    oxvi;enated    bases,    and    may    be    considered 
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Aiiiiilcx  lia\in^>-  tlio  t^-iicral  rorimila  RC'ON'II,,  the  oxicptiDiis 
buiiii;  alropiiio,  (.-ocaino  and  niorpliiiu-,  which  ilo  ik>1  lOiUain  the 
RCOMI.,  ^roiip. 

l'\lkMAIIO\    0\     SaI.IS. 

riio  salts  o(  tho  alkaloids  aro  imill  on  tlu'  saiUL'  plan  as  thi- 
ammonium  salts.  W'hon  a  lixod  alkali  hasc  is  hroii^'ht  intv» 
tontact  uitii  an  acid  (say  h\  di\viiliiiiv.i.  the  iatlcr  is  docom  posed, 
hwlroticn  is  split  oil  ami  conihini.'^  with  tiic  iix\i,'cn  of  the  alkali 
haso  to  t>irm  water,  while  the  acid  railicle  torms  a  salt  of  the 
alk.ili  metal.  When,  however,  .\mmonia  is  acted  upon  h\  an  aciil. 
till  h\drot;en  ot'  the  acid  is  not  displ.iceii,  but  the  entire  aciil 
(hydroi^en  and  aciil  radiile)  ciimhines  with  the  ammonia,  I'orminf^ 
a  salt  which  was  t\>rnierly  named  .\mmonia  Hydrochlorate  (hnl 
more  pri->perly  Hyilrocilloride  i,  hec.mse  the  hxdroi^en  of  the  aciii 
hail  lu^t  been  displaced,  but  which  is  to-day  known  as  .\mmoninm 
Chloride,  on  the  supposition  thai  .\mnuMiinm,  N'H,,  a  In  piithelical 
base  is  in  existence.  When  an  alkaK'id,  say  .Morphine,  combines 
with  an  acid,  s.ay  1 1\  driichloric,  it  beh.ives  like  .\mmonia,  in  that 
the  Ilvdroi^en  of  the  acid  is  not  replaceil,  and  the  I'ornuila  c.f  the 
resulting;  salt  is  C,  ' 'i,, -^^^.i  H^  I  ii"d  is  named  Morphine  Hydro- 
chloriik,  not  Chloride. 

Xmoiii,'  the  tjeneral  properties  of  the  .alkaloids  we  inii^ht 
nienlioii  the  t'oltowins;,  vi/.,  they  are  all  bitter  nitrot;enous 
principles,  mostly  crystallizable  solids;  when  heated  carelulK 
abo\e  1<"I  C,  they  melt  witlu>nt  decomposition,  but  a  nuicli 
hii^her  temperature  decomposes  them;  they  are  at  most  onK 
sparini,''ly  soluble  in  water,  but  are  iiuite  si^luble  in  .alcohol  and  the 
siilvents  iliat  are  immiscible  with  water,  such  as  chloroform, 
petroleum,  ether,  ben/ene,  .imylic  alcohol  and  coal  oil;  on  the 
other  hand,  their  salts  (hydrochloiides,  sulphates,  nitrates,  etc.) 
are  mostly  soluble  ii.  wa  er  or  acidulated  water,  but,  with  few 
exceptiiins,  are  insoluble  in  the  soKents  immiscible  with  water; 
the\  all  exert  a  rotatt^ry  action  oi\  polari/ed  li},'ht,  which  power  is 
diminislKd  by  combination  with  an  aciil,  thous^^h  with  tpiinine  tlie 
reverse  is  the  case. 

As  to  the  nomenclature,  the  termin.itiim  I'lic  (the  L.itin  termin- 
ation CO' respondinj;  with  this  is  iini)  has  been  matle  uniform  iov 
then>  as  expressiiii^  their  ba>-ic  character  and  their  deriv  a'ion  from 
aiiHiiiMiia.  Such  terms  as  '•  morphia."  "  cpiinia,"  anil  "  strychnia,'" 
are  therefore  obsolete,  and  are  supposed  to  be  quietly  relet^aled  to 
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oWiMon.  i.K-ni;  will.   th.>  s:,lt>  ol'-lina',-  •■pot;.sl.,"  "  mMi^.u-..;.. 
OK-        Ihc  KTiuiiK.li>n,  /«  II.Mlii.   /"«"'>  i-   ivsorvo.l   lor   tlu-   iKUlral 
priiKlplc.    .nul    -l.uo.lcks.    s,uh    as    aloi.,    am>K^lali..,    santon.n. 
picrotoxin.  ^Iv.'.tin.  ii^'\M\u.  allnmiin,  ct.'. 

|;msii:mI';  o\  .\i.K\i.i'in>  i\  Pi. wis. 
\\.....lablo  alkaloids  Jo  not  usually  oxist  in  tlic  planl  in  a  tree 
slat,  bat  K^M.erallv  as  a  neutral  or  aeici  salt  o(  some  or-anu-  ae.ci, 
as  tannie  o,  MKili.  or  laetie.  or  o\  son.e  aciJ  peculiar  to  the 
particular  plant,  svuli  as  kiuR-  acid  in  the  cinchonas,  nicconu-  acid 
ill  opinm,  ii;.isnric  acid  in  nux  \oniica,  etc. 

Ttusc  .annates,  meconates,  i-asurates.  etc.,  are  knou  n  as  tlu- 
,n,/r,r  v„/A  ul.en  reterriuK  to  tlien,  witli  ukiIuhU  oI  extraction, 
and  it  is  these  native  salts  that  are  extracted  in  tnak.n-  the 
.^denical  preparations  of  alkaloidal  drains,  such  as  ihe  sohd  or 
liquid  extracts,  linctnres.  elixirs.  lininK'nts,  etc.  While  most  ot 
these  naturallv  occurring  alkaloidal  salts  are  soluble  in  water, 
others,  such  a's  the  tannates,  are  not.  so  that  tor  then"  extraction 
iVoni  the  plants  either  alcoh.M  or  acidulated  water  are  used, 

l-or   the   detection   ol    the   alkaloids   or   their   salts    in   solution, 
chemicals   which    form   insoluble   compounds   with    them,  or   winch 
separate    the   alkaloid   in   its  tree  state,  are   made   use  ot.      .\mon- 
tJKse     alkaloidal     precipitants,     we    note:      {,»     The    alkalies    and 
alkalitte  salts  ;    these   set  free  the   alkaloids,  which  bein-   insoluble 
i„    water,    precipitate    from    aciueous    solutions.      Such    reactions 
|„iu>^   about    manv  of   the    incompatibilities  which   attend   the   dis- 
p,n.an>.  of  phvsicia.is  prescriptions.     {/»  Tantiic  .\cid.      The  tannates 
of    the    alk.doids    .ire   quite    insoluble   iu    cold    water,    so    that    the 
addition    of  tannins   precipitates   them    trom   aqueous    solutions   ot 
cither   the    free    alkaloids   or    their    salts,  even    whet)   quite    dilute. 
,,  )    Ihe  haloid  salts  of  mercuiv   and  some  other  metals,  lorm  quite 
insoluble   precipitates  with  the  .dkaloids.       I'^or  instance,  bichloride 
of  mercurv.    or    po.assium    iodohs  dtarj^vr.ite    (known    as    Mayers 
rca-enll  also  the   corresponding   double   salts,  potassium-btsmuth- 
iodrde     (Dru-endorlFs     rea-ent),    a.td     potassium-cadmnmt-tod.de 
(Mirme's   reai^ent ),  i;old  chloride   and   platinic  chloride   precipitate 
the  alkaloids  as   a   double    salt,  while  Luiiols'  re.ii^ent  (solution   ol 
:^,ji,-^,  „i,l,  .potassium  iodide,  will   -ive   insoluble   precipitates  with 
ihe    -real    majoritv    o(    alkaloids.      «/)    Picric    acid    (lla-or's    re- 
,-enM  precipitates  the  cinchona  bases.      (<•)  Phosphomolybdic  acid 
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(  Si'iiiuiis^lK'in\  ii.:ii;i'nl  I,  .iikI  plu>spliotiini;--t  ii  .uiJ  (  S^  liL-ihlor's 
ti.ii!^i'iU )  aro  al--o  iisdiil  pr<.'i'ipil;mls  liif  iIk'  l;ii.mI  ni.ijoiilx  of 
.ilk.ili'iiK.  (/)  rol.i^sium  ihrum.iti'  prciipitati  s  iIkmi  lii'iii  tin.' 
iiMKkiilr  lUil  acinous  soliilioii>>  ot  tlu'ir  sails,  in  llu-  lorm  I'l  ililVuiiltx 
solul^li-  1'lHOiiiati.s. 

I'Ik-  i..iK«i-t^".ls  ai\.-  at  tijiu's  \\\-\  -.troiij;,  but  ai\-  not  j^i.'ni.iall\ 
siiiruii.nl  Iv  ilisiiiKii\  I.-  ,>r  vx..lusi\\-  in  i  li.iiaiIi.T  to  bv  ik^pcniU'd 
upi'n  Km-  ik-i  isi\<.'  iL'ti.  rinin.ilions.  |1k'\  aii.'  i.Msil_\  intirUTcd  w  illi 
ill  nu>sl  ^asis  b\  llw  pt\scnco  oi  a  tliiiii  siib-taiu-f,  .iiul  laii  onl\ 
bo  ol  \  line  u  1.  n  i.onip,iii.'i.l  with  tlio  samo  tost  siipplioJ  \o  a  sanipli- 
ol  till'  same  .ilkaloiti  o\  known  piiritv. 

riu  so  ooloi-reai'lioiis  aio  ihiis  clas-.irK'(.l  In    A.    11.  Aikn. 

ill  riiosi.'  pioJni.\v.l  b\  i.ioii\  (.liaiiiii^-  ai^riits,  siu'li  as  sinint; 
siiipiiiiriv-  aeiii,  phosphoric  JU'itl  aiul  /iiK'  ehloiitle. 

(-'  Those  i,'-i\eii  by  oxiili/ini.;-  at;enls  iu<l  oi'  llieins(.-K  es  MeLlini.; 
eoloi  s.  sneh  as  nil  i  ie  aeid,  i  hlorino,  bi\iiiiiiio,  and  liUaihiiij;  pow  ikr  ; 
or  snlpluirie  aciil  and  oxiili/iiii^  ai;\nts,  sneh  as  |iotas^ium  L-hliirale, 
perehlorato  and  porinanj^'-anate. 

("ii  riiose  i;iwn  by  ovi.ii/ini;  aj^enls  wliieh  themsebes  \  iekl  a 
eolore..!  prodiul  ly\  reilnel  ion,  siu'h  as  iotlie  aiiii  ami  reai^eiits  ooii- 
lainiii.^  •.hioiiiii.  inoK  lulli  ,  ttini;s|ie,  ainl  \  aiiaiii-'  aeids. 

I  I)  I  hosi'  obtained  b\  speeial  rea;|eiits,  sueh  as  lerrie  eliloride, 
li_\  ilioehlorie  aeiii,  sulpluiiie  aeid  and  siii^ar,  etc. 


l\\IK\l    llO\     0(      .\|.K  \l  IUDS. 

\\  liiie  tile  ixtraetiiMi  ol  eaeli  alkaloid  Iroiii  its  drui;  means  ;i 
ilitlereiue  in  manipniatioii  aeeordiii:,'  ti>  the  peenliarities  ot  tho 
indi\idual  alkaU>iil.  a  somewhat  ijeneral  idea  o(  extraction  can  be 
vMitlinetl.  in  e\erv  case,  the  bark,  si^.^tls,  K'avcs,  or  roots  ol  plants 
are  i^roinn.!  ami  extracted  by  intiision,  decoction,  m.iceratiiMi  or 
|-iercolatioii  with  a  suit.tble  rnenstriiinn.  The  inenstiinnn,  methoil 
of  e\ti  avtiiMi,  ami  arter-trcatinent,  are  lari^-ely  ilelermined  b\  the 
nature  ol  the  native  alkaloid  salt. 

When  the  native  salt  is  soluble  in  water,  and  the  alkaloid  itselt 
itisoinble.  no  other  menstriim  than  w.iter  is  reejiiiri'd.  .\n  inlusioii 
or  tlecoctii'n  of  the  drui;  is  prcp.irod,  ;ind  the  cle.ir  extract  is  inaile 
alkaline  with  sodium  or  ainiminium  iniiroxide.  or  milk  oi  lime, 
[he  .tlkali  forms  a  salt  with  the  nati\e  acid,  and  isolates  the- 
alkaloid,  which,  bein<^   insoluble    in   w.iter,  pi ecipit.ites    in   a    more 
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or  less  p,i,v  for.u.  Coiisi.k-raMo  jiul-nioiit  nuisi  be  cxcr.isocl  as 
,o  ,1,0  knul  and  anuM.Mt  of  alkali  tv>  K-  usocl  lor  the  d-.co-upos,„on 
ot  ,1,0  „ativo  salt,  inasmiKl.  as  son,o  ol  tl,o  alkalouU  a,v  d.^-olvo.l 
In-  mml,  oxooss  ol  alkali. 

The  nat'uo  salt  is  oltc,  insoluble,  or  not  iVeolv  soluble,  in  water. 
;,„a  in  suel,  oases  one  o(  the  loll.nvinK  t.ielliocls  ,„ay  bo  toUowe.l  : 
,  I  ,  i;x,r,.o.ion  ol  the  dm-  by  t„oans  ol  ualer  aoidulated  with 
M.lpbnrio  ur  bvdroohlorio  aoid  (u  bu  1,  a.id  lonns  auater  soluble 
.at  ol  ll.e  alkaloi.ll.  and  ibon  dooon,posin-  ibo  elear  solution  ot 
,l,i.  .alt  by  adding  an  alkali  to  preoipit..te  the  alkaloid,  uh.ol,  >s 
tlien  oolleeted.  washed  and  driod. 

(  -,  Kxtraotion  of  tl,e  dru^  uilh  aloobol.  and  tro..linK  the 
n,aeonae  or  peroola.e  so  obtained  uilb  a  salt,  whieb.  by  n,utual 
decomposition  uilb  ihe  native  salt,  v  iolds  an  insoluble  salt  ot  the 
native  aoid.  and  a  soluble  salt  of  the  alkaloid.  Mk.d,  is  tbon 
added  to  Ibo  lilloied  solution  to  preoipitate  the  alk.doid. 

Whatever  ni.lhod  is  used,  it  may  bo  noeossary  to  purih  the 
rooovorod  alkaloid  bv  rodUsolvin-  it  in  hoi  akoh.^l.  hlleri,,^  thro  ,-h 
bono  blaok.  and  aflor  earofnl  oon.entr,.tion  b>  e.  aporation.  por- 
n,i„in^^  Ihe  alk.doid  to  or>s,.dli/e,  or  it  in  ,y  b.  oonvertod  into  its 
Milph  Ue.  or  other  salt,  bv  ditVusia-  it  in  u.itor  aoidul.ttod  w,lh  iho 
deshed  ,u-id.  until  dissolved,  then  ev.aporatln-  and  orystalh/in-. 

Innianvoases.  hnv  over,  the  oMiMotion  of  the  .dkaloids  involve^ 
,„oro  eompli.alod  proees.o..  in  order  to  rom.ne  other  plant  o.n- 
stituonts  that  aro  oxtr.u'led  aloa-  -,vith  tho  :.'kalouls. 

Tne  free  alkaloids  differ  aiuon-  e.ioh  other  as  to  their  solubilities 
i„  the  solvenls  uhioh  aro  iamtisoiblo  with  ualor.  The  salts  ot  tbe 
alk.iloids,wilh  a  few  in,p,>rtant  exoeptionsi,  are  n,so/u/,/,'  in  the 
.olvonts  immisoiblo  uilh  ualor.  while  eerlain  pl.mt  oonstituonls 
sueh  as  lals,  roMus,  waxes,  ohlorophyll.  ole.,  aro  soluble  m  these 
•,ol\  i  nls. 

Those  prinoiples  are  lakoi.  advanla-e  o(  in  iho  ..xtr.tolion  and 
purihoation  o(  alkaloids  by  wh.it  is  oalled  the  -shaku,-  ou. 
process  \fter  obtainin-  a  solution  of  the  free  alkaloid  in  ether, 
ben/ene.  petroleum  other,  ohloroform.  coal  oil,  amylic  .dcohol.  or 
other  solvent  immiscible  with  w.iler.  it  may  then  ho  obtained  as  a 
solution  of  a  salt  oi  the  alkaloid  by  a-ilaliiii;  with  acidul.ilcd  water, 
then  separating  and  discaiding  the  imn.iscible  solvent  which  holds 
in  solution  many  ^^\  the  valueless  plant  ov.ustitucnts. 


\f* 


I  P>  iiUMi^li  .itiiMi  :  |Ik>  >.,-p,ir.illi>ii  I'l  i|niiiiiK'  lioiii  ,i  ]>i\'|vii  .il  li'ii 
lOiil  .iiiiiui;  i'IIkt  pi  iril  i  oust  il  luiil  >  .is  Will,  |i\  im.ms  i>l  llu' 
'  ■  vli.ik  ins;  v'lil  "  pi  i>»  i.'-.v  I. 

O    ilii.iiivi-  Dviviin.iiii'ii  .'I  Alk.iK'iil-. 

I  111'  >linpU'-l  iiii'IIuhI  Km  ili'liTiiiiniriL;  ill.'  pu-^iiuv'  ol  ;m  .ilk.iU'iil 
ill  .1  Jill:;,  i-N  u>  iii.h\i,iU'  .1  viii.ill  p,<iiii>ii  of  iIk'  I'iikU  pi>\\iLi\il 
ilriii;  in  .1  slopp^  i\'i.l  ll.isk,  Ku  sowr.il  lu>iir^,  uilh  li\'i|iKiil  ,ii;il  .11  ii'ii, 
with  .ilv'iil  Ifii  liitu>  It".  \\i.it;lit  v'l  l'i>lliiis'  j'jiiitl.  \\  liii  li  is  :i  li^piiil 
ol  10111,1!  k.ihU'  pi'iK'li  .iliiii;  p>'\\i.'i  >.  .<iiipi>»..'il  I'l.  i'IIut,  •>.'■"'  i.i.. 
iKohi'l,  'J'l  i.i.'.,  slii'ii;^  s.iliitiini  ot  amiiuiiii.i,  h'  t.i,  ^nnll■'  ot 
till'  iii.i,  01  .iti-  is  iK-i.inti'il  liiMii  till'  iliiiy,  .ii\J  sImUi'm  in  ;i  i;l:i--s 
SL-p.ii  .ili'i  with  Wild'  ,uidiil.iti.Al  v\itli  li\o  pi.T  icnt.  I't  siilphiirii- 
M..  iJ.  \ii\  :ilk.il.>iil  tti.il  max  W  prosviil  is  iliss»>lwi|  h\  tlu'  ,uiil 
lii|iiiJ  .IS  an  a.  Iil-sujphali-,  aiul  this  siiliitinn  is  ii>ll(.'i.Ioi.l  aiul  uaiincci 
on  .1  v\  atii -b.itli  to  i-\aporati'  ilissohiil  itlKT  anil  .ili-olu>l.  Ilio 
pii'sciKv.'  ol  an  alkaloid  iiiav  iIk.i  lii'  iU'ti.inniu  il  h\  aililiiii;  aiiv  I'l 
iIk'  v^iK'tal  alkaloiilal  tosl-nai^oiits,  rosullin^  in  ihi.'  liniiiatiiMi  i't 
vloiuliiKss  or  pii'oipitati'  it  alk.iloii.ls  haxi.'  hoiii  i.Ntiaili.'il. 

Oii.inlilativ  L'  I  Vtt  rniiiiatiiMi  ot  AlkaloiiU.  In  i|iiaiitit,ili\  i-  csti- 
m.itii'ii,  b»nh  i;r.i\  imclriL  ainl  \  iWunu'ti  ii'  iiutluHls  aio  iisi'i.1,  but 
iIk'  i^ra\  iiiK'l  rii'  is  usually  protiTiiil,  anil  cm  be  nlili/til  w  li>.ni.'\  or 
it  is  p..-sililo  to  isolato  iho  alk.ilvMil  in  (.rystallino  loini,  ov  I't  an\ 
lair  kk  i^iio  I't  purity. 

Wlu'ii  the  alkaloiilal  rositliu-  is  aiiompaiiioil  h\  pi.-ri.i'|'<tihlo 
anuMinis  ol  toroii^n  niatlor,  iho  results  ohtainoil  h\  i^rax  imolrio 
nuthoils  aro  \oo  liii^li.  anil  roi|uiri'  to  ho  ohookoil  hy  Viihimotrio 
ostimation  as  !"lKn\s:  Tho  rosiiUio  slunilil  ho  ilissoKoil,  uilli  iho 
aiil  ol  ho. it.  m  an  oxoss  ot  a  \ohimotrio  aoiil-svihition,  anil  tho 
oxooss  ililormin, ..  In  titralini;  with  \olumotrio  alk.iii-soliilion,  in 
till'  prosoiKo  ol  a  suilahlo  iiulioator. 

It  bul  ono  alkaloiil  ho  prisoiit.  this  inothoJ  is  nu>s|  sat  ist'aotorv  , 
iMit  wlioii  so\or,il  alkaloiils  aro  toimil  in  tho  ihuj^,  tho  .ihsonoo  ol 
kiun\loilL;o  as  to  tho  rolati\o  proportions  oi  tlK".<i'  alkaloiils,  intro- 
Jiuos  a  siMiroo  ot  orror,  which  oannol  ho  ovorooino  ;  in  suoh  oasos. 
at'tor  pniitioatioii  ot  tho  .ilkaloiilal  losiJuo  by  pri<poi'  moans,  tho 
^ra\imotriv  inotlunl  is  to  bo  protorroil  tor  tho  ilotormin.ition  ot  total 
alkaloiils. 

i'liiwilit  iilii-ii  ol  iilk<iloiJs  in  <  iiri/iiii;-  li>  llitir  l><i\/t    ifiiif'iiKinis. 

i.r-  I'vridin.'  d.-riv  ativ  os  :  Pinoridino.  I'ipoi-iii;'.  I'oniino,  Pilo- 
v.irpino.   N'ioolino,  Spartoino. 


lit 

(/,)  Tropins.:  Tropin.,  Atropi.K-.  S.opolunino.  Mvo>.i..c.  Ilvos- 

c\  amiiu',  I'ikmiih.'. 

,,,  guinol.nos:   guininc.  gnin;ji..o.  Ci,u  honiiKMliKluMHcluu.. 

Sua  limine,  W'ratriiie. 

(,/)  UiHiiiinviincs  :    l-,ov.ininolino.  Hvciraslino. 

(,.,    |'lH'n;...lhrcn..s  :    Morphine.  Apomorpl.ino.  I  ockM.K-. 

l-n..llotic.l:    I'hN.ostiKminc.  IVliolicrino,  Coidnunv,  A.on,- 

tine,  t\>riuitine. 

The  other  alkaloids,  such  as  emetine,  ^elsemine,  e.ssan.pel- 
ino,  etc.,  are  hut  little  nntlerstOiul. 

Synthesis  .A'  the  Alkaloids.  Nothin-  ot  importance  has  hecn 
evolved  thron^h  the  elVorts  ,.<  chemists  towards  the  preparafon  ol 
the  alkaloids  synthetically,  inasmuch  as  the  resultnt^^  product, 
have  .,ot  proven  satisfactory  from  a  therapentical  standponu,  and 
therefore  are  o(  no  commercial  value. 

1  adenbutK'.  i"  l"^^'''-  M.ccesstully  accomplished  the  s>nthesis  ot 
alpha-propvl-p-peridine  which  is  identical  in  con,posit,on  w.th  the 
natural  alkaloid  coniine,  found  in  the  fruit  oi  r„>mo„  ,„.,n.l.,f,nn. 

Since  that  tin,e  piperine  and  piperidine  have  been  nuide  ..rtilicndly 
hut    all    attempts    to    svnthesi/e    the    leadin^^    alkaloids,    ,////"- 
v/nr/,«/;/r,   afrophu;   morphiuc.   OHh-nu;  pUocarp.m;  .unm;  c- 
Iv.ve    so   far    met    with    failure,   and    while   suhsta.ues   have   be. 
obtained     bv     svnthesis,     that     son.ewhat     resemble     n-v//».'     n, 
chenucal  composition,  yet    i..  therapeutic  actio-,  they  tad   to   meet 
all  oi  the   requirentents,  and   are  therefore    simply  subst.tutes  for 
this  alkaloid. 

NoTi-  The  speaker  then  ^'ave  an  epitome  of  the  history, 
collectio.,,  and  cultivation  of  the  more  importa.U  alUalo.d-bearmK 
druKs  vi/.,  cim/wmi  remcjia,  opium,  nux  vomica,  coca,  jaboramii, 
nilabar  beau  and  belladonmu  and  presented  specn„--ns  ot  these. 
Ho  further  considered  the  therapeutical  and  co.nmerc.al  aspects  ot 
the  alkaloids  obtained  fron,  these  drugs,  and  of  the  baste  substance, 
caffeine. 


•.'0 


(iiAYrii:  HiHinu. 

\l>sli.,.l    .'I    .1    |>,l|'.  I    ii.nl    lii'U'i.     III.'    V  .111. nil. in    «>..luMi    .>t 

rill'  s,<,  K't\  .<i  i  ii.  iiii>  ii  iiuiti-iiv 

lU   II.  \  .\\  i>i  K  l.isni:. 

I'ii^l   f:,,-l/i,i,>ii,,iii.  I  ,i'i.i,i(.iii  >.,/("'/,    N..././I    lh,mii,ll  tmllistry. 
I'JK-   (ill.lMllo    ri.llll    lvl>Ml-s   tl>    tllC   I'llIlT   kI    I'lMlipOsitil'   illlj   is   a 

small  -.1)1  lib  wci^^liiii^j;  alHMil  iwn  |H>iiikU  aiul  staiulin;;  alnnil  two 
tovt  lii-li  wlicii  lull  K><'\^i''  ''  ''•'■'  •'  ilv^-irliil  ■'ii'''  t;iiaikvl  a|i|Har- 
aiui'  .ukI  contains  an  lMi  aiMtliiiaril)  small  aiiu'un'  nl  miMsiurv 
anil  ini.Ui.'il  \w^\\\  W  niislakcn  lor  .i  piivc  i-l  lUail  woi'J  ilniini;  a 
larj;i'  poilion  i>l  the  \c.ir  u^iv  il  ni>l  or  llu-  lail  lli.it  on  vuiiinj; 
inli<  it,  the  hark  shows  .i  -reonish  ami  s.vik'uIi.iI  nioisl  section. 

The  shnilt  throws  on  the  Noithvin   pail  ol    the   lential    Mexico 
i'l.ile.iu  in  enoimons  iniaiitilies.        I'liis  lei^iou   vonsisls   ot    iiiii;s  ot 


The 


se    plains 


ileniuieJ  mountains  with  llat  plains  at  tluif  te.. 
hase  the  .ippe.uaiiee  ol  dtiej-up  lakes  aiul  it  is  on  the  beaehes  ot 
these  aiuieiit  lakes  that  is  to  s.i\,  ^^^  a  strip  ot  laml  rumiinji 
aiouiul  e.ieh  riiij,^  i'l  nuiuntains  somewhat  above  their  base,  that 
the  liuaviile  ab.niiKis.  The  alkali  si>il  is  usiiall>  a  nr,i\ell>  ela> 
,o\erei.l  with  llintv  pebbles.  I'he  subsv-il  is  .i  m.i^niesian  marl 
called  "  I'alielie." 

The  (.iii.ivule  protects  itsell  against  K<ss  ol  water,  tliroiij^li 
evaporation,  b\  possessiiii;  a  thick  bark,  in  tlie  cells  ol  which  soliil 
rubber  is  secreted  tormiui:  a  more  or  less  complete  coatiiii;  lor  the 
pl.iiit. 

\iiuni!4  all  the  sources  of  rubber  the  (iuaMile  plant  is  excep- 
tional in  that  it  vleltK  no  milky  latex  the  rubber  existiny  in  the 
solid  st.ite  partially  lilliiiK  'he  cells  of  the  bark.  Rubber  is  also 
contained  in  other  p.irts  oi  the  plant  but  in  smaller  i.|uantity, 
altliou},'h  il  is  quite  abundant  in  the  roots.  The  axeras^e  anioiml 
of  rubber  is  j^encrally  taken  as  ten  per  cent.  A  tew  years  a^'i> 
when  altenlion  was  first  attracted  to  this  plant  throu^jli  the  risiiij; 
price  ^.'''i  rubber,  attempts  were  made  to  extract  the  jfum  by  means 
C'i  solvents.  Other  attempts  were  made  to  destroy  the  woody  and 
barky  matters  by  chemical  means  and  leave  the  rubber  untouched, 
but  the  mechanical  process  has  practically  superseded  all  others. 


.'I 
n,..  ox,.. .1...  ,.,...„.,>  .....i..>  ......  K.  i..  i«. J  !■ ;-■ '-' 

■'•■•'Trr;;v;,r''™*:-r;-;:-- 

■       -nw  plan.  i>  ,-lloa  ..on,  .ho  .o.l.  K.lcd  a,K.  .luppc.l  In  ,...lro.u 
'  .*^  .  ...n.hlo  of  floatini;  whilo  the  woodv  atul  bark) 

""r '  ::;^  ^'^,:"^:^  -1  !iin,nL.  o^ is  pacw..  or  ..^.^ 

:^:^;- --■::;:,r,",t:;;::»-- 

allluniiri   manv  maiuitatt       rsnene*^  i  .,.,„,,.    ., 

IcKc  th.  Muali.v   ot    .he  product.      Ouaxulc  -s  '-^'-^^ -">  J 


TIM.  i)i;>iAM)s  <)i  coi.oK  I  astm:ss 

ON  ecu  TON. 

\ii  ,\i;-M>ij  MIS  l'\vi  i.\in'K.  l\-.i\|..s  ,\\  KniiiMii;  I'i.km. 
l!i  1  I  i>i\i..  I'\^i\is^  1,1  Ri  i;i;i\(,  \\n  I'l  km'IK  \  i  ii'X.  l-"\vi- 
\i  ->   lo  l!i,i  \i  iiiNi.,  AiisAi  II  >   wn  Ai  MIS. 

K\       \l  I  Kl  I)     1)1   Iv  lON^ 
//"'/.    >.  ('./*rM'.    (  <liiilil/il'/   .v.  .//'//,  .S.'(/(7l"/  it'll  't/Uil!    I  ndtf.trv. 

I'lic  l;i^tiK''>s  i^i  lolcr-.  !■-  i.k|H'iHkiil  upon  iL'rl.iiii  ili-stnui  1  w 
,1.1  ion-.  ,iri-.mi;  Irom  i,iu-m.'s  wlii.h  i.'\oiI  tlu'iiisfK  l's  in  (.lilVcifiil 
ni.inni.T'-.  \n  absolulvlv  last  I'olor  Joi. '■.  not  exist,  so  llial  tlio 
tiini  "last  is  vMilv  to  bo  us^-ii  ni  a  v  \'mparati\  l'K  liiiiitod  sonso  in 
ii'i^ard  lo  tlK'  i.li.'|4ii.'>.'  with  wliitli  tiu'  Ci>Iors  uiilistaiij  tlii.'si.'  in- 
lliK  lUX's.  W  c  spuak  ol  lastiii'ss  to  li^ht  ani.1  atmosp|ii.T;.-,  to 
washing;  and  miilii;.;,  to  rulibini;  aial  poi  spiraliv'n,  lii  bL'aihini;, 
lo  a,.ii.ls  and  lo  lliv  aikalii-s.  1  he  ii\cr  shor.ld  1h'  ccitain  uhiiii  ol 
llK'se  K-s|s  are  re».|uired  of  him  bitiMe  llie  seleelion  ^•■^  a  d\e,  na\  , 
shonkl  .k  maml  this  inliMriiatii'ii,  else  his  rei-iiittition  Tails  sliatlerod 
to  llic  i^roiuid  and  lu-  is  oiMidemned  in  the  e_\  e  oi  the  pnblie,  aiul 
iheii  \\  i-  ale  lokl  last  eolors  ean  not  be  <.l\ei.l  at  home.  Let  the 
ambition  ot  a  eok<iist  be  a  repnIalii'U  lor  e|ualit\  ,  elieapness  slionki 
lie-  relejL;ated  lii  the  m.ni  who  j;i  es  Ti>r  i.,nanlil)   i-nlv  . 

I  he  pioihution  ol  iinik>rm  i^ootis  whieii  ha\e  to  vvithstaiiil  the 
aetion  ot  li;^ht,  air,  and  oltenlimes  rain,  lot  the  most  part  o\  a  i.ia\. 
demand  a  ilitleient  lest  lor  lasti'ess  than,  sa\  .  .m  expensive  silk 
whii'li  perhaps  is  never  expi'sv.-d  to  the  ra\s  I'l  the  sini,  bnl  onK 
show  s  torlli  lis  beaul\  nnderthe  benii^  n  lidlueiiees  nl  artilieial  lii,dit, 
,;Ik1  perhaps  is  worn  \  erx  selikun.  In  the  produelion  of  carpels 
aiitl  ..iirtaiiis  the  laslness  to  lii^lil  must  be  the  leailiiiiL;  te^t,  whiNt 
tor  kiiilteii  ^oods  (he  elioice  ol  a  eoliM'  shoukl  ilepeml  upvni  ils 
last  ness  lo  w  .ishin;; . 

I'he  re^e.nelies  ot  l.'he\  rv.'nl  ha\e  proven  ihat  even  the  same 
d\estull  ha^  not  tlie  same  laslness  imi  all  libers.  l-'or  inslaii.e 
indii^vi  i;\li  eel  is  t  he  lastest  \\  hen  dv  eil  on  silk  and  the  mh'sI  I'ui^iliv  i' 
oil  eolloii.  \  at  iiidii^vi  bhu'  is  the  lastesi  ,>n  wool  ami  tile  least 
so    lUi    ^ilk,    whilst    maikler    is    the    tastisl    on    eollon.        I  herelore. 
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l...:n,s.  a  ch c   is  las,  on  a,n   ono  lUvr  it    is  no  o.i.or.on  .ha.    ,.  w.l 
„,   ..naliv  :o  on  ano.lur.      1.    is   also    plK.non,onal   ,ha,  sanua... 
d  „k  shades  ar.  ias,.r  .owar.ls   ii^h.  than  .h.    sanK'   .l>.s,ull    Jv.a 
i,i  ,i,,U.,-   or  nnsaun-a,.a    .ones.       Ko.   example,  >al<o  .ho    snp.no. 
,,i,:,nn  oolors   uhiehhase    proven  ,o    be    .he    mos,    nnsn,,abte    or 
I,.,    li.lU-nuHle    shades.       I.    is    aNo    known    .ha.    sonw    d>es.ulls 
MKh  as  ali/arin,  madder  and  eoehineal  ^ive  wi.h  all  nuMxlanls  las, 
,.,ors.  .hereas  voun.u^  tns.ie   prodnees  .,.1,  all    -nordan.s  nns.ab  e 
.olors,  uhils.    loliuood   will    ^ivetas.   eolors   w,.h  son.e    n,ordan.s 
and  tnui.ive  iMies  wi.h  olhers. 

Wi.h  re..ard  to  ,he  ar.ilieial  dves.nlls  ihev  may  be  arranged  n> 
.,,onps  eon'.l>rnun^  .o  .heir  ehen,ieal  eons.i.u.ion.  and  one  mav 
:.f.lv  be  snre  .ha.  in  aeeordanee  wi.h  .he  arran^^eme.U  o  .he 
a.oms  within  .he  n.oleenle  .hese  groups  will  be  produc.ne  o.  .as. 
,„•  K.ose  colors,  showing  .ha,  ehen,ie,d  eons.i.u.ion  seems  .o  plav 
..  ,,,,.,  p;,,,  in  de.erminin^  .he  value  o(  .a  dye,  and  mos,  dyes.uils 
produced  tron,  a  base  such  as  anilin  are  ,nos,ly  ,U5,i„ve.  whereas 
alizarin  and  its  derivatines  are  moslly  last. 

I'M  111.    ACIION    Ol      I.U.Hl     ANM    .\  .  MOslMlKKi:. 

The  uni.ed  ae.ion  ot   li^h.  and  a.mosphere  subdue  every  color, 
though  some  lew  onlv  af.er  a  lon^  lapse  of  time,  noticeable  by  the 
.,-adual   tadin^   of   .he   color.      Indigo,   world   famed   .or   .as.ness. 
n,adnallv    darkens    during    the    hrs.    vear,    then    gradually    fades 
awav,  aiKl  it  seems  a  truism  tha,  as  ,he  sun  ^ivcs  us  onr  beauteous 
.oKms.  so  does  i,  .ake  then,  away.       Ihe  dyer   possesses  no  means 
of  slren^.henin^  .he  fas.ness   .o   li^h.  and    air,  except    m  .he  case 
„:    a  leu    isolated   colors,  and    ye.  .he  color   nuis.   be   more  or   less 
,  .s,    especiallv  in  such  i;oods  .,s  hosiery,  underwear,  corse,  cover- 
ing, linings,  Jtc,  and   in  a   much  stronger   decree   in  dress   ^oods. 
..wninos    e.c.       Ihe  onh   wa>   of  escape  is  .he  proper  choice  ot   the 
dves..HV,  and  .o  achieve  .his   end  .he  dyer    must   have   recourse  to 
..n  exposure  tes..  made  somewhat  after  the  following  manner: 

\  dved  sample  is  half  covered  wi.h  a  .hick  removable  paper 
.ovei-in;;  and  exposed  .o  the  liRh.  in  .he  open  air,  beiuK  1">"K  ^'P 
i„  ,  loJali.v  where  it  shall  receive  the  rays  of  the  sun  but  a.  the 
.ame  time  be  protected  from  .he  wea.her.  .\.  spechod  limes  the 
paper  coveniu;  is  gradually  pulled  over  the  exposed  portion,  say 
Llfan  inch  at  a  lime,  until  the  las,  half  inch  is  reached,  when  the 
..,-,>dual  lading  ot  ,he  color  may  be  seen  at  a  Kl..n.c  by  ,ne  lemova) 
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I't'  iIk'  iiniilnj;  aiul  llio  limi.'  lu'liil.  I-\ir  a  slainl.uj  tlic  ii'sult 
iiKiv  Iv  ioiiipai\'d  uiili  a  sainpl..'  i.l\i.-tl  uilli  'lulii^i'  blue  orliirkcv 
i\'J.  I  hi'  •>aiiipli.-s  ail-  ob-Miv  i.'J  ilaih  aiul  iIk-  >.la\  notoil  wlu  llic 
liist  I  haiii^c  in  i.\ilor  is  luMiioal^k'.  In  suiniiKT  it  lai^i's  UMiaih 
I-  li'  1"'  ilavs  liT  iiulii^o  bliK',  anil  '-'"i  lo  -l"  lor  tuikov  red  ;  in 
winter  alvnil  iKnibic  ihi-.  tinu  i>  ni'>.i.'ssar\ .  t'onsiikralili'  praitii'i.- 
is  I  i.'i|nii\'ti  in  notinu;  llu'  lirsl  i.'hant;i.'  u  liii'li  taivos  jMaii'  in  iIk  lolor, 
and  il  is  iinix  alter  repvatCii  trials  that  unt'  beioiius  oxpcrl  in  dis- 
tini^inshini;-  tlie  (.-haraeUristii-  ihanj;\s  uhiih  t,d<>.'  plaee  willi  the 
dilK'unt  eoK'rs.  Tlins  tlie  lidiiii;  iniiii^o  IiIik-  retains  its  viri-^inal 
(.lull  tone,  ulioreas  the  biii^ht  rnethvieiie  bine  bei-onies  dniler  tiiaii 
palir.  The  l.ulini^  aetion  is,  therefore  more  iliseernibie  in  tlie 
lattv.1'  than  in  the  torniei',  and  reatiile  i^lves  one  liie  opinion  lliat 
'lull^o  blue  is  taster  to  iiLjilt  than  nietlnlene  bhie. 

!•" As  I  \i:ss    lO    W As  -.m;. 

Probably  the  tiii'sl  important,  at  all  events  vM'  paramount  ini- 
portanee,  is  tasiness  ti>  washing;.  How  olten  is  a  imislin  or 
i^in^ham  eoniienined  alter  it  has  made  its  reappearanee  tiom  the 
lannJrx  .-  N'li  Umj^er  \<.i  be  renijjni/eil  as  it  imee  was,  tile  joy  ot 
its  «  ,  arer,  lhout;h  the  salesman  assured  the  lair  pnrehaser  tliat  it 
wonlvl  wash.  Vo  mi'et  tiiis  rei|uireinei)t  tile  eolor  imist  uithstanJ 
both  a  ineiiianieal  trietion  as  w  ell  as  the  aetion  i^t  .in  a  Ik,  dine  solution 
under  sarious  hii^h  temperatures.  I'tulei  these  eomlitions  the 
eo'or  ni.i\  not  even  ehant;e  its  tone,  but  may  bleed  and  st.iiii  other 
ei'lors  \\o\en  or  piinted  alongside,  especially  in  the  I'ase  ol  uhite. 
Suv'li  ,1   eoKir   alongside  would    not    be    eonsidered  l.isi  to  washing;. 

\bsolute  lasiness  is  onl\  shown  ,ippro\imateh  In  a  lew  tlve- 
sintVs.  --neh  \or  example,  as  .miliue  blaek  b\  the  oxidatiiin  proeess. 
\n\  ileleterions  .letion  in  washintif  is  ihie  1.'  the  liee  alkali  in  the 
soaps  usetl.  Neutral  soaps,  e\eu  the  ordin.irx  tallow  soap  itself, 
are  not  L;enei".dh  ol  nnieh  daiii^er,  but  often  the  iv)  nmon  houselK>li! 
laundry  so.ip  is  a  \ellow  \ariel_\  litsell  ;i  last  ei'lori  eontainin^  in  a 
lai'i^e  measure  free  alkali.  l'liim;itei\  the  l.isl  portions  o\  tile 
mord.inl  are  destroy  .-d,  wliioli  is  the  means  o(  bindinj^"  toi;etlur 
liber  and  eolor,  thus  fieein;.^  the  liber  ol  its  eoliM'.  I  herekire 
slroiiL;er  mori.lan1'  shoniil  he  useil  so  that  the  tree  alkali  present 
sh.ill  h,i\  e  .1  supertluity  ol  mord.U)t  to  eour.terau  it.  an.l  .also  sueh 
d\esiul1s    slu>nld    be    ehosen.   the    lak-s    ii|    whieh    h.i\  e    a    greater 

.  1  111-  V  pi  .  (  ■  II  I    -    1         1 

.'es;.!  n;,v  ;,•'■.  a;  i;-.  .in.aUL-,  .i^  >,-.•.  iir.ie  ;  v  .i-' e::.i  ■.  1  talepuenr.! 
(  Itaeyer  I.  I'aleelni.  ele. 


Ml  r.i  niM.. 
Tlw  bl...lin^  of  sJf-.i>  -1  K-  ^1-  -v.n  it  .he  color  i.  no,  ohanj^cd 
,„^^,  „,,  ,,  Hann.nl  nor  .lispl.^.n,^.  Inn  i,  is  cs,v.K,lly  dcUnn.n.al 
o„  nns.dt..bn.>  or  ,l,o..  containing  uhito.     In  th.s  case,  .1,.  ao  >vc 
.l.Mrn.tiv.   prin.ip!.  is  th.  ,.n,p..ature  oi   ,ho  u  ash-wat.rs.         or 
■ins,  „K0,  color,  .h  o.l  witl,  satVraninc  uill  turn  bluer  and  bleed    uo 
,,,„,    indisulledua.e,    at  7:,  decrees  C. .  and    Mill    more    d.udeh 
„„u.    same    K.npera.ure    in   a  weak  soap   solufon  ;    but   the    same 
,,,,,  i„  ,  „„Kh  stronger  .oap  solution  will  no,  bleed  n,  a  ten-pera- 
,„,,„■  ,„,v  ;ln  decrees  C-.       Inasinnlar    manner  ..ans   otlwr  eoab 
,,,-  ,Ue.  are  alVeeted.      it  L^oes.  tberelore.  witlunU  sa>.n^.  that  the 
,M..din.    in  n,os,  ea.s    n,a>   be    prevented    by  usin,    a   .ash-.a-er 
„^„  ^,^  ;,,,.,  u,an  :;n-:!:.  decree,  f.     A.  a  n,at,er  ot  tact,  household 
w ashin..   oi   colored    ^ood.    is    done    a.  a    nuuh  lower    te.nperature 
„',u    -'ute    ..ood.:    and    so    unreliable    is    -ue.si,,^    a,    the    proper 
uanpe.ature'  without    the    use    ol     a    .hernuMne.er    ,ha.    too    ,r.at 
,„„pha>is   can    no.    be    laid    upon  the    advi.ab,li,>   oi    .aMu,^    as,de 
.uch  d>es,uirs  tor    u>e   in  dxein^  vari-colored   eiVe.ts.  whos.    ,aUes 
111.,  J  easih   under  ihes.-  condition-. 

Na.ur.d  and  uanerat  d>  e-  neser  ble.d,  abo -e^  eral  andnu- dx  es. 
o.p.cialU    uheu  dv  ed    in  lull  tone-.       Decideb   unacceptable    n,  tin-- 
,,L    are'  n,o~.   benzidine  d>  e-  with  the   exception  ot  ,he  d,a.o„-.ed 
diannne   color-.       Mo-t    benzidine  dye-  bleed  ex  en   n,  h^  n    -had.- 
i„    ueak    alkaline    -ohuiou-    only    -li^htb     uaruwd.    a,.d    repeated 
.a-hin^    in. a.er    doe-    no.    -eem  to    eradicate    ,hi-taul,.       W  hue 
and   other   color-  u  ox  en  .o^e.her   take  up  -peed.ly  the   color   ..-    ,t 
hW..l-  otr.     llou..er,  benzidine  dxe-  -hou    a  charaeten-t  ,c  la^.ne-s 
,n  another   direction    po-e-ed    b>   no   other   dyes    U.rkex   red    tjot 
,,,.p,.d,  in  tha,  after   repeated  wa-hi,>^  and   bleed.n^  the   br,^ht- 
,K.-  and    depth  ot    the    sl,ades    -eem  hardly  to    be    hnpatred.       1-or 
s.lf-colored    wash-oods   the-e   dyes   are    very    advantageous,  also 
K,r  fancv  ^oods  where   the   other   dx  ed  liber  is  wool    as   by   s.x  ere 
washing    'the  xx  ool    does   not    take   up  the  color  that  bleeds  oil    the 
cotton. 

Rl  lUUNx.    .\M'     l'i:KSI>IK.\nON. 

\s  re>.ard-  tasti,es-  to  fullin-,  an  article  such  as  this  would  be 
of  X  erv  hnle  nux.nent  as  the  cotton  liber  does  not  le.ul  .Iselt  to  th,s 
nroce:s  and  wotdd  only  be  required  to  resist  this  inllt.ence  where 
it  i  .. ...d  -s  n,  efleet  thread  in  woolen  -oods.  Theretore  xxe  will 
p.,ss  over  to  the    more    hnportant   den,ands  oi  the  trade      tastness 


•2(\ 


.iL^.iin--!  riibhin^  ,iiul  |ii.i -pii'.ilion.  Tliis  i\'i]i;ir\'riu-iil  is  ot  iitiiu'st 
impiiri  iiui.'  in  tliv  pi  o.liul  ioii  o\  lu^-iii  \  .iiul  l.nil -i^iHuls,  \;iin-.,  aiul 
,\Msv'l  I  >n  I'liiii^s  ,iik1  limiii^-..  Ai\d  slmnlJ.  Iv  l.ikrii  si'iioiisK  into 
iiW'iPi'  Km-  i;,vul--  u-.i,-il  \i\  iIk'  makinL;-np  I  i;i  J,-  in  tlii'  ni.inut'.K'l  nrc 
i>r  iinJ,  I  ^Uiil-.  riu'  tolor  slioiiKI  n.^1  i  uh  ><lV  nor  Mill  ii;;lu-^\>l>ii\'i.l 
or  wliu  inuicru  ,Mi .  i-,v>r  v\Mn^'  >i:'l  on  tlu'  hanJ-.  or  ^uuvs  ol  llu' 
WiMicr.  .\->  .1  ri'ni.'dv  .  prrvanlion.ii\  in^'lli..\U  :u\-  lakt-n  paill\  In 
fiioan-  I't  llio  ai.Iilili,in  ot  a  sizing;  malarial  lo  ilu-  i.l\L'-balli  or  prinl- 
ni_;  pasU'wh'oh  i^-  ilrit'il  npiMi  iIk' lihrr  ami  in  a  ini-ohaniial  niannoi 
I'aii-f-  an\  loose  loloi  ti'  aJ.luTi.'  lo  iIk'  lahri^',  in  pari  b\  a  lirial 
passa^^  •  ihroiiL^li  a  lannin  i\ill),  \\  luaabx  llu-  lU  c  loiininj^  iIk'  iiilor 
laki-  ir  \\\c  niukr  lavvrs  ol  llio  lil';.r  is  lisv.'!.!  in  a  cluini.  .1  niannvr, 
anil  a!s,>  In  soapini;  tlu'  i;Ov'ds  atli'r  washini^,  .inj  in  llils  wax 
ri-mo\  ir,i4  an\  looso  or  nr.i  vin-.hini.a.l  iK  i'  troni  ihc  laoc  I't'  iIk- 
niali.r:il.  Slil!  an\  or  all  i>t  iIkso  operations  Jo  not  il\\a\s  ^i\e 
sa'islaitoi  \  ri'siills;  the  eolor  v.  ill  rub  in  spiu-  ol  all,  the  evilor- 
lake  li.i.s  not  penelraUil  llio  liber  snilieienllv  deep  ami  lias  oi\\\ 
lisei!  ilselt  niosil\  upon  the  snrtaee.  1  he  eanse  ol  the  rubbing;. 
liu  rv'to:  ,  ,  is  not  on  ae.  oiuil  ot  the  iKeiiii;  proi'ess,  but  in  the 
beha\iour  ot  the  lUesiutl  to  the  liber. 

(."vMlon  poss^ssis  ilivers  altraetiiMis  lor  the  absorption  ol  lakes, 
am!  onK  sUv  h  vl\  es  or  w  hioh  the  liber  has  an  altrietion  will  pio- 
iluee  results  last  eiUMii^h  tor  rnbbir;;^.  hulii^o,  (or  instaiKe.  wliieh 
is  s^i'i  , /ei!  Ironi  tile  libir,  ami  y^w  lliat  av\oniU  ab\a\s  inbs,  is 
e\a.l!\  liitterenl  liom  the  ben/alinv  s  wliieh  will  n.'t  rub  ol  lluni- 
seKes.  l-'urther  -neh  eolors  as  ir.ethvl  \iolet,  niai^enla.  ami 
sarHaniiiL  rub  l\ull\  .  wheieas  Saltranln  S,  Melhxlene  lilue,  Melln- 
Lne  \  iokt  (lloevhsti.  New  lilne  H.'assi.'lla ! .  Imlophenin  (I'.aexeri, 
aiiil  sm  li  like  aie  sat  ista.l>'r\  tow  ariU  ruhbie- .  The  ,  root' eonsisi  s 
in  rubbing  with  the  liauvl  on  while  paper  not  ti\i  sn^ooth.or  bettei 
still,  with  an  nnsi/ei.1  Ov'tlon  ra^;. 

iasiness  to  peispiral  ion  is  olteii  ileniamleJ  besules  lastness  to 
rubbin;^,  more  espeeialU  with  j^oods  that  eonie  in  eontaet  will)  the 
skin  anvl  aiisorb,  i>r  lake  up,  the  seeretions  ilierev<l.  I'ei  spiration 
is,.oniposeJ  almost  wholly  ol'  w.Mer  am.1  traeis  o(  several  aeiiK, 
siuh  as  but\iie,  aeelie,  am.1  KMHiie.  .iihI  also  phosphorie  aeiil  salts. 
The  aetion  ol'  these  ivulies  is  i'\vriv,  I  lhii->Ui;li  the  intlueiKX'  o\  the 
li.ja.i  ■->!  the  boih"  ami  Irieliiin,  aiul  abina'  all  none  the  K'' — ,  .iL'ur;!- 
valetl  In  the  eoiuenl  ration  o\\  the  liber  ol  the  perspiration  wilh  all 
lis  ingredients,  lh.roii;;h  the  eontinnal  iliyim;  oul  ol  the  perspir.iiion. 


,,,i.l,  in  .inn.   hocomos  cvon  .U.nnK-.u.l   .o  .Ik-  I.Kt   it.clt.       The 
H     M.        s  ,o  wear  u.ulcr  ,l,o  ar.n  or  sole  of  .he  foot    tl^  sample 

t-:t:r\r;;::i::;e;:;r".^eoM...oa>...p.i,e 

::,';k:  U^  e-  /au.  1.   i.  win,  Uw    l,a.Kls  .or   a    n,inu,e   or   two, 
vi  t.U  uashi,,,,  allow  to  Cry  at  .he  ordinary  temperature. 
:   "iso   between  two   pieces  of  parchment  at  ..  ,o  .U.  decrees  C 
:;■;■:  i.   repea,e.l   several  ,imes.  an.l  .he  more  o.ten   ..    .s  .lone  .h. 
nearer  .o  na.ure  does  it  come. 


Hl.F.Ai  MINI.. 

Xnother  requisite  de.nand  .or  color  .astness  in  cotton  ^oods  is 
,...     d    chlorine  or  h.eachin,.      This  is  necessary  where  the  ^ods 

,      ,   he   hleaclK-d  after  dyein,^  for  the   purpose  o.   hnn.nn,^  o 
u   d  ed  parts  of  the  fabric  in  a  cleaner  white.       I  he  operations,  as 
^^      'lUnown.  are   boiling  under   pressure,  after  treatment  w.h 
.IK.  well    Kn.x  .:  1  ..,,,1  ^oio       The  boil  ni;  in  water  tor 

d.loride  of  li.ne.  mnnat.c  ac<d  .md  soap.         ne  i. 

,,.1,  .olors  as   are   not   destroyed   in   hot  water,  or  .or  whah   the 
;;:.!:n  "Ire   or   less   attraction  is   not    detrimental,   n.  ...... s 

!''u,er  advantageous,  because  the  steaming  tends  to  con,plete  .Ik 
combination  between  .iber  and  color. 

e-hloride  of  lime   is  very  energetic   in  its  destructive   action  on 
K,,:;!:tura,  and  art.icialdyes.u.rsali;<e.  while  diUaemnr,at.ca^ 

i.    „     verv    little    account    in    attackn,,^    colors    whuh    are    last 

Jmickin.^  It.  on  the  contrary,  is  more  ener^et.c  n,  .ts  act.on 
;::;o^des, roved  bv  blea.hin,.  causin,  them  to  entuely  d,s- 
:„•„,.    onlv  inlluence  oi   soap  is.  practically,  n,   rendenn, 

Xrn plbnt  and    agreeable    in   handling.      ^  ^'^    ^     - 

;:;..,.  are  ,he  color,    produced    by  the  ox.de  o.    .ron.  red   I-Muo, . 
,„d  .he  like,  in  con.bina.ion  wi.h  ah/arm. 

,,,  ,,s,  colors  .or  .he.r  fastness  towards  bleaching,  it  ,s  best 
,  ,  K>il  hrst.  as  n,anv  vat  blues  and  turkey  reds  are  topped  w,.h 
;,      '  j  vs       If    bWdin,   takes   place    it    proves  .he   presence  o. 

„ai,.  d.  es.    Afterwards  place  .he  sample  to  be  t^-d  m  a  ., 
,„.,-  .olu.ion  oi  chloride   of  lin,e.  abou,  '--'^^-^^'^^     ;^';;.    ^ 
,    „    ,,    ,ours.  wash  well   and    pass   through   a   weak   --"■-- 

.      ,-    ,  ,,,.,.        \„v  color  standing  .his  .reatment   may  sa.elv  b. 
S'^orlimowown   e.Vec.s   which  reMui.e   bleachn^g   afterwards. 


riio  liistiK's-.  U'  ai'liis  ;iik1  siilpluirin;^  is,  mIm',  like  t:i>.tiifss  to 
milHiiL;,  raioU'  iK'm:iiuli.'i.l  ot  ilic  1.0II011  ^oik1>.  ilvor.  It  is  tnoii.- 
>.ssvMiti:ii  wIkii  turUi.'\  ic<.l  or  iTulit^o  blue  is  iiseii  tiir  a  line  eiUtoii 
llireiitl  etlV^t  in  .ill-woo!  i^i>oi.Ls  wiih  >.ri.:ini  or  whilv'  i^ri'niuls  tliat 
reiiuire  .1  lin.il  sulphur  hL-.u'h.  So  the  i^ener.il  (.'oltoM  iKer'  neeil 
nol  :ippl\  liiniselt  to  this,  unless  he  is  proihuinj;  >.;»hhIs  alterwarils 
to  he  hiitilletl  In    liie  rnbhei   manulael  urer. 


SlliiiioN    o\     l)^ls. 

It  iL^oes,  iherel,  e,  without  saxins,'  that  the  seleitiiin  ot  il\es  is 
ol  llie  utmost  iniportauee,  ,iikI  that  too  niuili  time  aiul  attention 
ean  not  be  besioueil  upon  sueh  .ni  importaiU  elmiee.  As  a  basis 
tor  a  eomprelierisix  e  plan  to  meet  the  ilemamls  ot  most  eases  the 
lolKiwiui^  tables  will  be  l.'uml  uselul.  It  is  known  that  fastness 
til  wasliii)!^  is  seklom  l>Mmi.l  in  eombination  with  et|ual  fastness  tii 
lii^ht  and  rubbini;,  so  that  the  most  important  pi^ints  shouki  be 
taken  inti^  ae^  >>unl   fu'st . 

I.  The  Jem.iuii  ot  color  lastness  fiM'  hosieiv  anil  knit  j^ooJs  : 
ii/itastness  to  rubbuij,'^  ;  (/>)  fastness  10  w.ishiu!;;  (c)  fastness  to 
li-ht. 

-.  I  he  demanils  [ov  \arns  for  wash  t;ooils  :  k/)  lasluess  to 
washing'  ;   i/m  lastness  to  lii^ht  ,    l<  )  lastness  ti<  rubbiiii^. 

•  >.  I  he  ilemanils  lor  varus  lor  weariuj^  appaiel  not  rei.|uirinL;  ti» 
be  washeil:  li/i  lastness  10  lit;ht  ;  (/')  fastness  to  rubbiui^  ;  (el  fast- 
nes  til  w.ishin!^'  lin  so  l.ir  as  to  withsfnul  the  linishiuf,;  proeess). 

I.  I  lu'  i.lem;ini.ls  lor  eurtains,  eovers,  eaipets,  Irins^es,  ete.  ; 
((/I  lastness  to  lii^lit  ;    |/<!  fastness  to  ruhhiu!;. 


MU/I     I'RODK  IS.  AM)   MAIZK  STARCH   AM) 
ITS  PRODK.TS. 

I'.v  \V.  P.  Km  I  MANN.  M.l^--  '^■^l- 

,       1  1    ,t  il„.  S.nift-    >.l  Clu-miiMl  liuUisliA,  I'.tin. 

P.     ■>•(•• 


In  tlie  manufa.lur.-  ol   starch   trom  m 


;ii/e.  llK'  t-lry  K'-''"  '"^ 


first 


.,o.p.cl    .or    tron,    two    to    four    davs    in    warn,    water    co,Ua>.un|, 


•n,c    si..pocl  i^rai.i   is  .K-Nl    ru>,    tl.roui:h    mills 


:;:::;ri,t'^:':.u.^:  a..:r;i.......  ^-.  partial,  .r. 

'^'^^'^    '  •■„,,,...      This  s.valleJ"  separator  l.quor     ,s 


rise   to   a   siiiii-lKimu 


is  skininn-'tl  oil 


,„en   passed   through   a   .ern,   separator:   the  .erm 

h     ,  a  klles    it    is  uashed   as  Tree  as  possible  iron.  aclluMen.  s  .r.h. 

^  ,    ked-  with  live  steam,  and  its  oil  expressed  n,  hydranh. 

::l.rTh:'.e:;;in.eornoili .a  largely  in  the  n,an.ae,nre 

l;.oap.  and   the   oil   eake.  which   is   rich    ,n    proten,   a-ul   .at.  as  .. 


cattle  teed  (analysis  -iven 

The  endospernu  starchv   and  -Intinous   , 
bran   and    t.bre   which   compose    the   '•  separator    itquor 
screene.1.    .ho    coarse    tnatenal    .ronnd    m    hurr-stone 

ri 


'i;.tter,  cortical  tissues, 
lie  next 
lills    and 


;:;:;;:^:;he^n:;r:::::H.>u:-----^^'-r:.r 

,^„i„..     „,„,        Ihe    hrannv    portions    ot    the    .ram    ate    .au,h 

:l:;:e:.   as   .ree   .r starch    as   poss,hle.    sc.nee.ed    n.    presses    to 

,-e,„ove  water,  and  sold  as  press  teed  .or  cattle.  _ 

•n,.    li.uors    iVon,    the    shakers,    known    as    "  .n.U    hquo,       or 
..cr'l    starch    ,m V    are    screened    a    sec >— r^!: 

passed  over  the -r -•• '-''^j- \7;;;> ^.  ^..^ hi:;:  hi':  ^ 

,  M-ms   boin^--   used   svnoiuniouslv.      In   the 

;•       ^inchesinoneh '-'--"-->  '^^1 '      ^^  t';:,:: 

■,     1       The   tairnvs.  concentrated   in   setthng   tanks,   mav    be 

IT     :     -si    p"  -will,-   or    pumped    ihrou.h    hUer    presses. 

:;d'md  1   as  .inten   mea,  which  analysis   shews  to  be  h..h  m 

Vin  r     FT.    Shutt    of   the    Central    !•  xpernncntal    larm. 

r :::.  ..''ia '-^  .',at   mai.e   protein   is   the   n.os.   e.hcien.    source 

ofni.ro.enous.oodtorcatlle.  swnte,  etc. 

.n,c  -r.en  starch"  deposited  on  the  ••  runs      ,>  .hoveUe.  .H. 
.,,^.;wi.h   water  in   the  -breaker.-  and  either  -converted 


.10 


iiilvi  i^liKv'M.-  HI  i^r.ipi.'  Mii;;!!,  or  ni.iiiul.u  liii\il  iiili<  iIk'  ilil)>.'rL'iit 
\  .iiii'tii.-'  I'l  >t;ii\li  li'  mill  till'  \, II  ions  iiuliistri.il  aiul  ilonicstic 
i\'i.|iiii\iiioiits. 

1  lu'  m;ii/i'  starch  solil  on  tin.'  C'aiiailian  niaikil  m.iv  lie 
ilasNilkil  as  "  iincln.'miialli.'il  "  aiul  "  ilu'mii.alli;i.l."  "  I'ikIilmiu- 
i.ilk-il  "  staiih  is  iisi'il  in  the  maiuitaitiii  >.•  o\  \^.ik\nii  powiliT,  in 
iIk'  listilf  iiuiustriis,  ami  \o  a  small  i.\li.iit  l\\  steam  laundries. 
IIk-  ■■  I'lii'miiallcil  "  startli  lias  Ivcn  Ireatoil  with  alkali  lii  cause 
s\\elliiii;  aiul  llocciilation  oi  tin."  pnMiin  aiul  lihrous  matter  and 
sapohiticati.Mi  o\  the  lal,  iiuliKini;  these  \o  "  tail  olV  ami  lea\e  .1 
purer  and  whiter  starch.  I  he  lauiulr\  man  ami  the  conlectioner 
consume  the  bulk  i>t  the  '■  chemicalleil  "  starcli.  iheii  reipiire- 
meiits  are  such  as  to  neci'ssitale  not  iiiil\  ver\  uniUMiii  t;railes  ol 
starch  hut  ceilain  ither  chai  .icteristics  which  iipen  up  the  whole 
question  ol  the  manulactiiie  ol  "  thick-hoiiiii!;  "  ami  "  tliin- 
boiiiiii;  "  starches;  this  i.|uestion  is  too  voluminous  to  be  properK 
handled  in  an  abstract,  and  the  reader  is  releireil  to  the  original. 


:ii 


Man>    ^vf 


CrSTOMS  CIIKMISTKY. 

Hv   1'.  \V.  Hahim.ia^n- 

(■l„,„isl   l„   II. M^.    CnsI,.,,,,.    ()n.,:.«. 

.•onsicl.rocl   clu-mic.»l    UKh.strk-s    have  failed    in   the 
want  of  Unowkd^'c  o\  tho  operation  oi  the  I  ustoms 

TariH  on  imr^>'-«  ^'"^1  H'^'  '^^^i"-^  '^'^"^  ^^"  -"^'•""■■'^■'""■"^■ 

No  Custom.   Taritr  is  s.ientilk-ally  dratted.       It   is  dratted  Irom 

a  comn,er.ial   standpoint,  and   its   phrases   and   delinit.ons   are  en- 

,„.,v    .omnwreial.       If  s.i.ntihe    standards    and   dehn.t.ons  . 

.n,..odied   in    it.  it  wonkHead  to    injustice    so  they  are   ehn,a^^ 

..s   nuuh  as   posMbk..       The  onus  o^    proot    ,s   naturally  on  th.    nn- 

porter;   .1    he   imagines   he    is  d.seriminated  a.aiust.ho    protests; 

Li.  arguments    nu.st    he   ,ood  fron>  a    eomu,ere,al    pou,t    ol    seV. 

chemieal    arguments    should    he    eliminated,    as    .he>     are    usekss 

.xample^illsuaiee.     Oil  of  vitriol  (sulphurie  aeul,  was  elanned 

,,„.  a    'hemieal  eon,pound.  as   consisting    o.    sulphur.  h>  d,  ok-. 

ando.v,en.       The. ^  as.  that  adnut.in,  ,  us    s  ;  .  .. 


The   same   answer  was 


;,ven  m  the  e:.s..  ol  ,>  . i..im  that  common 
salt  a.id  sodiutn  chloride  were  one  and  the  same. 

■  The  Customs  l-aritT  is  as  much  a  iudici..ry  act  as  a  statutory 
l.,,v        The  othcials   have  only  adn,iuis,r,.tive   powers  ;   they  c  umot 

L.ethe.Xc,hViotor„ttle'.  They  can  and  d.,  ..verehetm 
^.rt.un  cas...  where  iniustice  is  manifest,  hut  these  relaxat,ons  .ue 
::„,>„p,.indice"  and  can  he  rescinded.  1,  taUes  an  Order  u, 
C-^uncil  tolhan,e   a  clause  or   modity  it  ;   it  would  take   a  d.v.s.on 

ol  the  House  of  Parliament  to  .han-e  the  Ac'. 

V  chemical   n.uu.faclurer.  intending  to  establish  an  industry  u, 
Canada,  would   naturally  apply  to  the    Oepartment  for  the    rate   o 
l„v  on  his    raw   material.      He  would    receive   a   care.jdlywore^^ 
...pK  that  the  dutv  on  such  ^.u.ds  would  be  so  nn.h,  hu,  th.u  th. 


free    under    item    '- 


•JIOT.       Me    imports    hyposulphite    or    calciur 


;«; 


|ii->.ulpliil».'  .iiul  liiiiU  tli.it  it  i->  ilutiahlk-  :iiul  alKj^i's  .1  fniMili  oi 
l.iitli.  Il)vi\'  !■-  Ill'  siinilliuk'  vlansi.'.  propi'ilv  spi.ikiii^,  in  iIk- 
1,11  ill  ,  iIk  ;;o.hI-»  must  hi-  -pcviliv.J,  I'l  iNi.'  tluv  in'  "  iiiKiiiiiiK'r- 
.ilvil.  ' 

\ii  import^i  v'utois  iliicil  ■>  hI.i  ,iliim,  .iiul  cmpli'\  s  .1  I'lisiinns 
biols^M  li'  p.iss  tlu'  iiitiv  ;  tliv'  ImoUvi  >-iii|uiu'>  .!■■  to  i.\<iiipositiv>n  ; 
is  iiitiMnuil  til. It  it  is  pr.u  lii-.ill\  sulpli.ili'  I'l  .iliiiiiiii.i  ;  onl ts  il 
Miulvi  iloiii  ■-'1-1'.  riu'  Appr.iisir  .It  llu  p»wt  ilispul(.s  it;  llv 
s.implv  is  ri.'li.i  u'll  tt'  iIk'  l>i.'p,ii  tiiu-iit  ;  on  .in;il)sis  pr.uiii  .illy  tii» 
w  .iti.T  .ukI  '-'"  pi  I  irnt .  \  1  ."^ll,  Mil'  tvunui.  I  lio  alum  is  i\'tusi.'il  imiIi  \ 
uiuK'i  -  1  ■-'  '  .  .iiul  .1  ''all  is  m.iJi.'  lor  ,imi.iuli.'il  or  post  (.•iilix.  .Ml 
this  tio  il'K-  .uul  ili.la\  mit;lit  li.i\i.'  Ihi-ii  avoiiloil  l\\  a  hank  ili-ilar- 
ation  .il   liist. 

riu'  lio\  (.1  iHiuiit  .\u.il\si  i-.  siinplx  tJK'  ilvmii-.il  advisiM  of  I  Ik- 
|)i.'P  11  liiK'iit.  IK-  lias  111'  ,nlmiiiis|iati\t'  jiowi'is,  I  li.-  ii.poi  Is  his 
opinion  to  till'  Viipr.iis^r.  as  .1  ihomisl.  TIk-  .\ppi  .lis,,  r  ,kIs  ok 
liis  .uhiii.'  iM-  siiliuiits  It  the  Ho. nil  01  t  iisloms,  whiili  nuits 
poiioili.  ,ilK  ukI  ilis^iissv^  i|in.'stioiis  of  i.ilirii;.  aiiii  liom  llu'ir 
lU'iisioii,  thi.il   is  onl\   .111  .ippoal  '0  tho  Minister  of  I'listoms, 

IIk'  I .  ibor.ilorv  work  is  in.-n.-ss.n  ilv  ski'tihv  l;ooi.I  ipialiLit  i\  i.- 
work  aiul  as  111  lli-  qii.iiitii  ,il  i\  i'  .is  possihio.  In  taiM  ,  qiianlitatix  c 
(.■siiniitions  all.'  onK  maik'  \\lKn  lU'i  I'ssarv  to  i^ronnil  an  opinion 
I'll  tiL;nii.-s  or  .iro  i-.tllod  lor  In  iIk'  raritl.  Tlu'  reason  is  eviik'nt. 
riu'  .m.il'  st  h.is  .1  lar-o  Liiii^i.-.  ii-port  iiii;  on  c\  ers  lliin^;  from  tin 
t.uks  to  smokrU'ss  povvtler,  .ii''.l  his  axerai^e  oi  s.niipk-s  is  |l»/>c/ 
,//•  1)1.  I'l'siiU-s  a  i.irt^i.-  aniounl  ol  ik-ricil  work  b\  llu-  assistants, 
,1111.1  am  iKl.iv  on  his  put  liolils  up  tlu'  iiiiporlat ion  ;  i.onsi.'qui.'nll> 
rapii.1  ami  i.iiiU  .u\  urate  results  ,ite  svnii^ht  lor;  but  where  the 
l.irilV  e  ills  101  i|uaiititali\i-  results,  liie  j;ooi.ls  are  eareluUy  testeil. 
I  his  In  not  sv>  onerous  as  it  .ippears,  as  the  bulk  of  samples  have 
been  pre\iousK   .malv/ed  aiul  it  i'-  a  ipieslioii  ot  eonlirmatioii. 

Iheie  are  main  I'.seise  .mil  C'ustonis  .hemieal  problems  whieh 
are  not  umlersiooil  In  the  aver.ii^e  .\nal\si.  A  tew  may  be 
Llteil,   \  1/.  : 

.1/  .'//■://(  I\i,rii:i)ii:li'>iis.  The  Customs  .unl  h'.xeise  espress 
.uul  t.i\  aleoliol  in  lerivis  i'l  pi  ool  spirit.  I'rool  spirit  in  (.Ileal 
Uiitain  Is:  "a  ililute  spirit  A  uliieh  l-'!  volumes  shall  Ukij^li  the 
V  u!"-  -IS  I -J  volumes  o\  water  at  the  s;,me  temperature,"  Sp.  lir.  ot 
.'.U'.'"^!  .It  I'lii  l-'.ihi.  ^^x  Sp.  lir.  of  .'.il.s|7  at  ''il'  halir.  It  eontains 
,77,/,-  I'ow  lies  ami   I  leliiieri  alcohol    bv   weii^lit,    l'.».-l    per   eeul.,  by 


;(.i 


TIk- 


V.,.    .7...«    p.r   .en,.      Taking    '•  proo.    sp.n.       a.     Inn.    abs.l 

,,,„„K.s  ahsolu...  ;.l..lu>l  w.ukl  make  IT...--'-  vohMncs  prool  S-<. 
,,u,   ,1.0   Ju.va.    S-MOp.-    .-alio,,    proul    vvouKl    b.  on  .ha.    haMS. 
17-,  -,  X  S-  i<);   taking;  •--)  .uukr  prool  .n  s..  ,vr  ......  pro...  .p.r... 

,..,;VonSO^alK....   p.oo.   .o  ,1,.  1 n.--l.      TaU.-.j;   ::"  over 

\o  ttic   KM.  .n.or.il. 

of.o.npu.i.,:;    alcohol    a.v   ^mou.kK.J  o....kohol    h>  ^oh..,K.. 
spc.ilU-    -.avi.v  ot    ab.oh.to    al.oliol    is   opo..  .o  clouh.  ;   ..    l.a^i- 

r:;L.;.a,uh..... .oo.spi,i.is. pa....i,ha..oho,ro,,, 

,,lK.,-  .,...io..>.      Co,..i.K-.Ual  ,.a.io„s  „s.  ,h.  C.y  I.ussa.  I  .....Mn..l 

M.oholo„K-.cr,  r.a.ii..^^  ahsoh...  akohol  h>   voh.-n.  as  o.  a  >p.  i.r. 
:„    7'.U7.      Si.K-c  .h...  .IK.  Sp.  C.,-.  o.   aUohol  has  Kv.,  .ou...l  .o  K 

7'ris   (K.c.'s    lla...lhook..  so    the   s.a.Kla..!    is    vuKvr.a,.,.         h.it 
,.,;.,  is  so  woU  kmnvn.ha.  .ahks  a.v  ^nvc,  in  Sallco.wV   l)...,aahM  s 

.Ic.MV.s  i;av  la.ssa.   i...o   SyU.s    1  Iv  J,  o.,,....'  and    1  rallcs   H   dro- 

.„!;c,-  .lo«.cc..      I..  .1-  l-ni'^^'  S<:'tos   Trallcs  .abl.s  a,v   loRaluvci 
■llK.    alcohol    is    per    co.>.    1-    voh.n.c.      V<oo(    Sp.r,,    .s    nse.l    h> 
I-  S     1-xcisc  :   i.  is  doscribccl  as  an  alcoholic  liquor  co.,.a,n.nf;  onc- 
1, 'n'i.s  volun^c   o.-  alcohol  ,Sp.  Clr.      .7;.:!..,  ^ivi-.U  :'  l''"^-'    N-n. 
ot  Sp    (Ir     '...■*:i-V5,  w.alcr  at   I     C  bcin-  taken  at  unity. 
TWrelore  British  at  •;..    Kahr.      Sp.  (Ir.  .'.M'..si 
r.S.  .It  tin    Kahr.      Sp.  lir.  .'.t^UI 
IlK-   r  S    Proof  Spint      r.'.T   alcohol  by   weight  ;   H.iti^h      I'.t.-M- 
So  in  cliecki..*^  i.uoices  ,he  spirit  s,re.,,ths  o(  .he  ditlcen.  .....ons 

,,,   no.  compa.a.ive.  ..either   is  the  volume.      Cont.nental    ..at.ons 
n,easn.e    in    litres;, he    H.itish    imperial    gallon    ->'^"---;- 
.,.,,,K,n     I's   o/.       The    T.S.    standa.J    is    wine    mea^.re.      .Ml    Ib.s 
niust    be    take.,  into   account    when  comparing    the   Jecla.-....o,.    o.. 

the  invoice  with  the  Customs  or  Kxcise  test, 

V/.,.vy  l'..,/ys>s.  r.,sweetene.l  spirits  a,-e  lesteel  bv  Sykes' 
hvd-on.eter.  sweetened  spirits  a.ul  cordials  are  distilled,  a.ul  the 
specif.c  ur.avi.v  oi  distillate  take.,  by  a  pycno.,K-ter  or  spect.c 
..'■avitv  bottle,  and  llehners  tables  are  used.  The  hyd.o.neter  .s 
^ccur.^'te  tor  ordinarv  spirit  strc.^ths,  but  inaccu.ate  w„ca  Ine 
alcoholic    stren^^th    is    hi^^h.  /.-•..  over   so    per   cen,.  or   who    ..    .s 


llU\  ,    /<.,    ■.'"'   pil      iilll.    pi.'i'l     spllil    .iiul     Uiulll.         I'l'l     llll."''     iIii'IhiIs 
IIk      -IKAirK      i;l.l\il\     il.'IlK'     i"-     llsill    ;     Wluil     it      .ippiiMv  llVs     .ll'Si'luU- 

llll'   \\\-si|ili.tl   iM    M>'lu'^    b.il.iiKk-    i>   nuM\'   .u\u!,ili',  ,i»    il    1^    nol 
.ilK'.liil  In   I  \p.in»i>'n. 

I-  ,^l   K>\\  .lU  nlu'U  -IK  11  ,is  v\  'IK  ».  itu'  I'nliii.ii  \  S\  ki'v'  li\  Jr.'im-lor 
>lii>iikl    iu<l    Ih'    iisiil,  js    il>   ^Kin   i>  i'iil\   ili\Kkil    iiil>'   ,-,,  ainl  i.';ii  h 

Jl\iNU>ll     IS    i-qil.ll    K'    ;.,    Ol    li     piT    .AMI.    pilH>l     spitit    ;     so     OlllU'l      tlu' 

spv'.ilK   i;i,uil\    bollii'  >'i    till.-  sp^v  i.il  uliu-   li\i.li»>ini  t>.  1   isUsiil. 

/■'/,/'//.  /'.  v/.  In  ilistill, Ill's  IriMii  livjuivls,  ll.iv  I'liis,  viv., ,  w  hi.  ii 
.vMH.iiii  ,1  \.r\  sill. ill  .iiiu'unt  I'l  .il.olu'l,  il  is  s,>im'liiiics  a  iii;iHiT 
.<(  (.KmiIh  uIkiIut  tlu'  spv-.-iTk"  -i.ivil)  >'!'  llu>  distill. il^'  really  ri'pro- 
s^-nts  tlu>  .ik-,'lu>l.  It  is  a.\ouliii-l\  i  c-ilis|  ilK-J,  oiilv  .i  U'W  .  i'.  I'l 
ilisiill.ilv  iH-in-  i..<lUvti.'J  ill  a  lisi  tiiho.  boiloil,  i-iiilcil  In  a  iiiat.h. 
11k-  siiiipk'  ll.iMio  Usi  on  .'ill  >..>..  ol  llic  oiii^iii.il  iKMtiil  in  siiiall- 
nioullK-a  ll.isk  .iiul  llK-\.ipour  iunil'-'il.  \\  i"  ^'"'^^  I  V-'  i.>.'nt.  .ikolu'l 
or  -  p.'r  .(.'nt.  pioot  s|vril.  W'lalilc  oils  in  .ikolioliv  soluliv<ii  an- 
vl'siilkvl  lo  iii.irU.  sliakiMi  uitll  luas)  ^Msoliiu',  sepal  atfil.  sptiifn.- 
-r.i\ii\  ol  ,u|iuons  l.iv.i  l.ikeii  or  iIk-  akoliol  iiiiio\eil  by  sliakiiii: 
with  satiii.iUil  -..ill  solulion  and  ilislilliiiL;.  l''oi'  lli^'  idenlilkatii>ii 
ol  nullivlaiid  itlixl  .deoliols  .i  lew  drops  .u\'  plued  oiirevenll\ 
i-niud  platinised  .isliesU's  or  pl.itiiuiiii  IiI.k  k  ;  melli\l  .ik  oliol  is 
oxidised  to  lormaldelnde  ;  .ind  etli\l  akoliol  lo  .uetakleliv  de. 
\>elo;u-  i;i\  es  no  eliarav'leristi>  odour  ;  il  aeeli'iie  is  suspeeled,  il 
IS   .^ep.ir.iled    In   e.ikium  elik'iide    and   evMiliriiied    b\   iodolor.:.  !e 

\iiK'!;.ir  and  aeetie  .uid  .ire  both  rated  lor  dul\  in  leriiis  ol 
.ueli.  ..iilndride  ll.'.ll.ir.l  uhiih  li.is  .i  iiu>leeular  u  eii^lit  ot  hH'. 
.uelie  aeid  i  I'.^l  l,(.\,)  lias  a  nioleeiikir  ueij^lit  c\  t'l'i,  iliereli-re  the 
relalivMi  is  as  tilt  :  .")  1 ,  that  is  the  aeetie  aeid  toiiiid  niusi  be  imdtiphed 
In   ii.>.'i. 

I^N.iniple  \'iueL:ar  eonl.iiniiii;-  7.  -  jier  eeiil.  aeetie  aeid  eoiilains 
.;.  |-J  per  eenl.  aeetie  aiili\dride.  \s  the  siieiii^th  ot  I'rool  li  per 
eeiil.    .leetie    aiilndride,    then     Hut    i^.illoiis    of    the    .ibo\e    \ipei;ar 


ti.  I-J   -   ItHI 
wiHikl   ei.lii.ll : 


III:'    Pioot'    tialloiis.   th.it.    is   it   would    be 


L'  o\er  i^i.'v'l'.  This  leatls  lo  some  eont'usi.'n  ui  eheikini;  iinv'iees, 
as  iheC'usloms  and  I'.xeise  test  .ippears  to  show  a.  we.iker  sireiiMlh 
ih.in  is  ii'.dieated  vMi  the  iii\oiee. 

\>  .111  example      an  importer    pa>iiiu:    dul\   on  a   eerl.im  impiMt- 
.ilioii    K^\i   the    b.lsis   ol    .aeetie    aiih\diide,  louiid    on    .  oiiip.iriiii;    the 


.,|Vul..l  ivst  uith  ll.c  invou-.  llMt  llKTo  was  ..  .o...icUr,.l«l.  .I.IKtc.uc, 
,lK.>l1Wi..l..sl  K-in^;  less  l,o  .,,..m  ;.ll>  imaninc.l  I,.  w:.s  .l.lr.uKk.l. 
1,  U..S  rcKrr..l  to  n,  .malsst  vvl.o  ...lilu.l  >1k-  i.noKv  x^as  .orrc.t 
's  ..^;arUs  ,vr.v.n..Kcol  ;uc.i.  uiJ.  N  rr--t  «•-  -"-l^'-  '^>" 
vvWn.lK.  ma.t..xx..scvpl;.iiK..I  .aul  tlu-  a..tu  a.  i.l  .al.ulat.J  to 
aiilnJiiilo,  llu'  fcsiihs  WATo  iili'iitival. 

TiKTO  is  ano'lwr  Iro.iWc  in  intvrpivtiM^;  acvlic  aciil.  The  a.clu 
a/Kl  .s  sonwtiMU-s  .l.si^M,atc.l  In  a  tuunKr  ;  this  is  based  on  (ur 
vont.  r^oM:  ll.ns  No.  -  avid  is  that  a.ctiv  and  ^vhi.h.  when  dih.lvd 
,o  s  p.uts.  will  ^■w\^  I  ivr.enl.  avid,  /..■..  proot.  lh..^  N^'-  ''  '- 
:l-  p,,-  vont.  a.eti.  a.Ki.  No.  I  J,  l»  per  vent,  avelie  and.  In  iIk- 
,,.do  -Vino^...-  Nnn.lHTs"  are  nsed  that  e^ual  the  nundxr  ot 
yr.ins  ol  dried  sodiu.n  e.nhonate  nentrali/ed  h>  I  lUnd  ounce 
linMHTiai)  ot  the  vinegar.  The  ratio  ol  sodinn,  earhonate  to  aect.e 
.,,.ia  is  I  to  I.I.VJ,  Iherelorethe  k"'""-  '•'  .'l'-^l>"^'  ■'"^'  per  tlu.d 
„u,K.,.  ol  i:i:  K'-'i"-  i-  obtained  hy  nudtiplvini;  the  nnniher  ol 
„,,,;ns  oi  sodinn,  earhonale  reqnired  by  LI-'.-'  ^nd  then  by  the 
rp,.ine  Kr..xiu  o(  the  vinegar.  In  the  Ttnted  St.a.es  the  s,ne^..r 
ov  aeetie  aeid  is  reekoiud  in  terms  neeessarx  to  neutralize  .!•-  ijran.s 
potassium  bi.arbonale  per  o/.  Trov      item  -J^-^  T.S.    TanlT. 

TlKse    are  a  leu   exa.nples  of    Peparlntental    reKulalions  whiJ. 

mi, .hi  puzzle  a.-.  ....aUst.       Ihe  bulU  ot    the  .|ueslious  a,e  generally 

.Mrinterpretatio,.  ol    results.      The  an.dysis   is   seldon,  objevted  to  ; 

,he  opi..ion  is  open  to  diseussion.       Vo  ^ive  the   proeess.s  used  lo.^ 

,11    ..„d    everv  e,uestiou  th.>l  atises.  an  oHieial    Knev  eloped.a  uould 

W  Moeded,  a^duru,^  las-  nuaN,,  1  7  J  san.ples  ot  Su^jar.  a-l  Molasses. 

n,d  so  various,  or  a  total  ot  .Ml-  s.unples,  vv.re  handled  ..t  Ottawa 

by    the    .\nalyst    and    his    stalT.    eonsistin^    ot     Analyst.    Assistant 

\nalvsl  and  tuo  Sui^ar  C^bserx  ers. 
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i.i.icTUo.Mirrvi.n  K(;i(  Ai.  pkociissi-s. 

V-.\    \.   (  .    KiNi.. 

lvlL\trii-TiK'lM!hiii;iv.il  piiHi's'-i.'s  iiia\  I10  s.iiil  U'  li;i\i'  ori^'maU-il 
ill  llii'ir  simpli'^I  lium  wIkii  Sii  I  liimpliri.v  I''.i\\  siKt'ccilcii  (.luiini; 
iIk-  \i.Mr  l-^nii  ill  i.k\'iMnp;>-ini^  svmik'  alk.iliiio-'.Mrl  li  oxiik--  1\\  iIk' 
11^0  o\  a  i^ahaiiii-  liallciv,  Inr,  liki'  llu'  liisl  •-Up  in  man_\  o\  iIk- 
ilis^i-\  01  if~  ill  ^lii-iu'^',  \i.'i\  liitU'  ri.'al  priit;ii.'ss  \\a^  niado  in 
llu'aii  unlil  lowaril--  l\\c  fiiil  ol  iIk'  loiitiii )  .  I'Iktc  ar..-  at  least 
I'lircv-  I'.iiiiK'  causes  icy  it-.  sli>w  di.'\  i.l>'pnu'iit  liiim  I  >nn  to  aliiUil 
l""-."'.  l-'irsf.  \\w  i.k\  cU^piiK'nt  ol'  tlu'  (.Iciti  ii-  dMiaino  was  not 
siitlk  i,.nll\  aihaiueJ  to  Iv  rclicJ  upon  to  snpplv  iIk'  ni.-i\ssai\ 
vkxtriv-  iintvnl  to  v'lH-ralc  sikw-sslull;.  an\  (.■li.i.tro-iiK'lallurL;ii.-al 
proii'ss,  S, !."/(/.  'l'hct\'  \wi\'  no  \ci'\  larj^c  units  I'l  mi.-ilianii.-al 
powci-  obtainable'  at  a  n.-asonablo  outla\.  T/i/ri/.  l  Ikto  u  as 
\er\  littk-  ik-maiKl  nuti'  iIk-  eml  ot  tlio  I'.'th  oentuiy  lor  llic 
proiluels  ol  iIk-  eleeliii.-  luinai.-i.-,  and  w  liaU-\  or  dcnruul  thcri.- 
mii.;lit  liaso  Iven,  eould  in  most  oases  be  supplied  Irom  other 
souiees.  It  is  due  \ei';.  L;ieall\  to  llie  proi;iess  in  the  arts  ot 
eheniieal  and  inetalliiii.;!' al  seienee  I  hat  these  prodnets  are  re- 
quired, as  the  i^reaUr  number  ol  them  are  used  in  the  more 
adsaiKeil  statues  iil'  liie  \aiious  proeesses  in  whieh  they  enter,  aiul 
tv>  impioxe  rather  than  replaee  other  substanees.  '1  o  this  demand 
lor  better  materials  and  hi_:;her  ellieienev  j.;enerall\  the  eleetiii- 
metallur:;ie.il  process  owes  its  i.-\istenee.  It  will  theretore  be 
reailiU  understooil  w  h\  the  sui\esst'ul  i.l\  namo  is  follow  ed  elosel\ 
b\  Indro-eleetrie  (as  well  as  other  ]H>wer  developmenlj  and  by 
rapiil  pri>i;ress  in  eleol  ro-met  ailur^ie.d  prvKesses. 

I'he  |-;ieetrii  l-'urnave  in  its  \  ariou~  Ivpes  is  the  iiKohaniea! 
apparatus  m  whl^h  these  pi'ooesses  are  earried  out. 

iheie  ale  three  t\pes  ol  eleetrie  Ininaee  now  emploxed, 
nanieh  ;  '  \  ■•  .ire.  l  _  1  ek-^  l  ri>l\  tie,  and  ia|  iiKandeseenl  lor  resis- 
tant 1. 

In  the  Lonsiiuetion  ol    these  furnaees  ,ill  eoiuiuetors  in  the  p:ilh 
ol    the   enrient    ale  Llesi^ned    to   rediiee    lesistanee    to    a    minimum, 
and   lhereb\    loe.di/e   the    heat   within   the   /one    ol    reduetion    in   the 
laiiLue.      iiie  i.iiner..inia!in^  v  hara^le:  :-.iu  s  ot  e.uh  t;  pe  o'  'liri:  • 
ma\   Ix-  biiellv   outhneJ.  as  follows: 


;i^ 


I  1  I  WIk'm  llic  /one  is  !;asi.'Oiis  an  arc  is  toiiiu'J,  extreme  tem- 
peralure  beini^  attained,  auvl  tills  ar.'  is  tlie  a<;ent  hv  which  tlie 
electric  eneri^v  is  con\ertei.l  into  lieat,  obtainins,'  the  temperatures 
which  are  iiecessarv  t^i  ihssociale  combinations  o\  elements  as 
tounvl  ill  nature,  and  I'hlain  pure  met.ils  iliereby,  or  to  cause  new 
combinatii>ns  ^'\'  elements  r,'  ihluL;  in  new  and  useful  compounds, 
aiul  in  othe.-  i.ises  to  ..  n^  the  ni.ioti  ot'  elements  which  may  be 
.issociated  bill  not  c«.  ihincl  las  in  'he  case  o(  nitro^'en  and 
oxvi^en  ill  the  ain.  !■  -h  iilvl  be  n.M  .'d  that  the  arc  tr.iilst'orm- 
ation  and  applicatii'ii  i.  :l.e  electric  ener^\  is  mainly  thermal  in 
its  action. 

(•_')  When  this  /one  o(  reduction  contains  substances  lit|uil>  ini,' 
and  boilinii'  ;'•'  •'  '"i^''  temperature,  direct  current  beinj,^  used, 
eleclrohsis  uMiallv  results,  and  the  liquid  condition  of  the  mass 
assists  the  electroluic  separation,  the  metai  b.-in^'  deposited  on 
the  cathode  or  i'ei^ati\e  pole  ot  the  furnace  or  cell  used.  Here 
ihe  liii;h  temperature  ot  the  ;  re  is  not  required. 

(.'!)  When  material  such  as  carbon,  i^r.iphite,  carbonaceous 
mixtures,  as  well  as  melah.  liavini;  a  lii;.;h  meltini;  point  form  the 
/A^i-\c  o\  reduction,  the  incandescent  or  resistant  eOect  is  wiiolly  or 
partlv  produced.  Ihe  point  o(  most  importance  in  the  incan- 
descent apjilicalioii.  althoui;li  practically  the  same  as  the  arc  in  its 
.iclion  in  piodiicinj;  a  therni.il  effect  also,  is  that  the  heat  can  be 
rci^nlated  much  more  e.isilv ,  makini.;-  it  |Uissible  to  i^el  some 
results  that  wmild  iiol  be  obtained  in  the  arc,  especlall\  in  a 
commercial  way.  I'lierefore,  in  view  oi  these  observations,  it  is 
advisable  to  take  up  the  description  ot  electro-melallur^ncal  prin- 
cesses (In  which  some  L'i>  or  more  metals  and  compounds  are 
prodiU'.d)  under  the  divisions  as  indicated  b\  those  oi'  tiie  electric 
lurn.ice,  and  i  more  detailed  description  o\  some  ot  these 
processes  under  each  head  will  be  de.ilt  with  later.  It  is,  how- 
ever, not  intended  that  these  divisions  shoulil  be  adhered  to 
too  rii^idlv,  for  in  almost  every  application  ot  the  electric  current 
to  snieltini^  and  reductii.>n  priuesses,  the  efiective  phenomena  are 
usiiallv  not  ct'iilined  to  tlio^e  exhibited  in  any  one  o\'  tile  three 
Ivpes  just  vMii lined,  but  plKiiomena  peculi.ir  to  two  or  even  all 
three  tvpes  m.iv    be  invoked. 

Now     that    we   m.iv    start    with    a    thoroui^lt    knowledt^e    ot    the 
practival    iiperation    o\    one   ot    the    simplest   o\    these    processes,  as 


lar   as    mechanic. il    appar.ilus 


CiMicern 


ed,  ,1  description   in   lietail 


:is 


of  tlK'  MKiUini;   ot   an   cxp.  rmu'ntal  tcM  will  Iv  oi  assistaiue.      One 
.an   i;.t    onl\    a    small    ninnlvr   ol    pract'ua!    tvMilts   ulu-n    tho    arc 
ivpcrxli-'utlv  spcakin-,  i-   uso.l   to   ptvHhuo   a   pvnv   metal,  as  it    is 
almo-t  impossihk'  to  obtam  aiiythiii-  hut  a  maximum  t.-mpcraturo, 
resulting    in    volatilization    uIktc    -nu'ltin-    opoialions    arc    to    h' 
.■anio.1   on    in    the   ai.-    ilselt.       Kor   .xpei  imcntal   work,   whe.v   the 
question  ol    clVuion.v  i>  not    always   ot    impoitanco.  the  aiv  is  very 
suitable,  and  espeeiallv   s.,  wliotv  allo>s  .uui   rclVaetory  oompouncis 
are    to    be    produeed.       Hie    lurnaee    is    simple    and    inexpensive, 
leMuii-mi;    little    room     or    appar.nus.    ,uul    hii^h    temperatures    are 
att.iinable  almost  inst.inttv,  makin-   it    possible  to   eonduet  expen- 
nunts  that   with  the  other  Ivpes  oi  tnrnaees  .,re  impossible.      Small 
.har-es   max    be   treated    witiiout    mueh    del.iy,    and,  eonsequentl)  , 
inanv    trials' ear.    be    made    in    a    eomparatix  ely    short    time.       The 
produet    it    is    desired  to  i-blain  will  lrequentl>  ,  houexer,  not  stand 
,1k'    temperalnre   ol    the    are,    sniee    volatilization    results,    ,md    the 
prod.Kt  is  diiven  otV  and  -enerallv  reeombined  with  other  elements, 
usu.dU    ox>-en    irom    the   .lii    or    from    the    ehar-e    beini;    tre.ited. 
Ihis  ma\    be  parti.dl>   o\er.ome   b\   keepin-  the  ehar-e  a  little  way 
Ir'.Mii  the  hii^li  lemperatuie  /one. 

Ihe    experimental    e'.eelrie    tnrnaee    is    a    -,  ery    simple    pieee    ol 
.ipp.iralus,    ll,e    .rueible,    .'i    -raphite    or   earbon,    is   plaeed   on    .in 
iron  pl.ite  whieh  is  in  eleetrie  eonlael  with  --ne  pole  o\  tiie  d>n.ami'. 
Suspended    dneell>      ner    this    erueible    is    a    e.irbon     or    i;raphite 
eleeirode    about     I    ins.     in    diametei"    el.miped    o\-    serewed    into    a 
holder  to  whieh  the  other  pole  ot    the   dvnamo  is  .onneeled.        1  his 
eleeirode  e.iii  be  moved  up  ,ind  down  bv  a  k^'^".  H'^'  ^1'^'"  ^''  ^^ '''\'' 
.Mends  out   lo  ,1  hand  wheel.       I'or  tlie  sue.essful  operation  ol  this 
lurnaee    it    is   desirable    to   have  about   I'l  i  to  :ll>  kilow  alts  delivered 
at  about  ."ill  volts.       l.et    it    be   supposed  that    a    test    is   bcin-    made 
to    prodiiee    lerro-silieon:     an    Intim.ite    mixture    o(    appreximal  elv 
:;.-,  lbs.  o\   quart/,    la  lbs.  ot   iron  ore,  •-'<'  lbs.  o(  earbon  in  the  form 
oi    eoke    is    prep.ired,    the    eurrenl     is    thrown    ou    to    the    lurnaee 
.ireuit,  .md  the  hand  wheel  is  rivaled  so  as   to   brin-    the   eleetrv^de 
uito  e.Mitaet  with    the    bottom   o(  the  erueible   to   torm    an   are,  the 
eleeirode  is  then  drawn   aw.iy  from    the  bottv.m   sullieientlv  to  i,nve 
the  required  eurrent,  and  the  qn.irl/,  iron  ore  and  eoke  mixture  is 
ted   in   slowl;    until   tlie   are  is  eompletelv   eovered.      Tlie  feedini; m 
oi   'iie   mixiuie    .md    ref,'-uialinj;    tne   eie.niuc-    .-   ,a,r.vu  ..^u, 

time  to  time  as  required,  and  mela!  e.m  be  tapped  if  it   is  desirable 
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lo  ill'  so,  ImiI  usimIIv  ill  cxpi.Miiiu'iiIal  w  orU  tho  tliarf^c  is  allowctl 
to  lool  atUT  .1  lunir  or  two's  iiiii  aiui  is  tlioii  tluinpctl  luit  tor 
cxamiiialioii  an  i  anaKsis,  wliiL-li  sluniUl  show  about  'i"  pL-r  ^Liit. 
silitiMi  aiul  ■">"  per  I'oiit.  irini. 

I'liis  pnvvss  soonis  remarkalil\  simple,  aiul  in  maii\  w  a\  s  it  is, 
the  ri'aitivMi  wliiili  takos  place  heini^-  ropivscnloil  I\v  the  tormula 
SiO.,  t  -C  Si  •  -C\">,  not  consiiLrin^'^  the  iriMi  osiiie.  I'he  expeii- 
enee  ot'  the  maniilaet  iirers  workiiii,"^  on  a  eoinniei  cial  scale,  how- 
e\er,  is  that  it  is  a  iliHieiilt  lediu'livin  process,  since  the  i.|uartz  or 
silica,  when  in  a  liquiil  state,  loriiis  in  the  lurnace  a  \er\  toui^h 
stickv  mass  which  rcialers  the  silicon  ilillicult  to  collect.  The 
presence  oi  the  iron,  however,  helps  in  tl.is  direction  b\  increasiiii; 
the  s]iecilic  t;ia\ity.  and  thus  carrviiii^  the  silicon  to  the  bottom  ol 
the  lurnace  tVoin  which  it  can  be  taj-ipeil.  liieat  care  is  reipiireil 
to  prevent  the  furnace  becomiiii;  cloi^tjeJ  U|iwith  a  slai^i^vmass 
ot  I'liseti  silicon  which  wouUl  necessitate  rebuililint;  the  turiiace. 
In  the  prinluction  ot'  terro-silicon  a  unilorm  analysis  is  desired, 
this  adds  other  dilViculties,  which  necessitate  \ei\  caretnl  furnace 
operatiiin  and  attention  to  the  raw  inileri  il  enterin>;  the  lurnace. 
riieoielicalh  ti"  lbs.  ot  silic.i  and  -'I  lbs.  o\'  carbon  are  ie,.|uirei.l  to 
j-iroduce  "-'■■^  lbs.  o\  silicon,  but  in  practice  ditVerent  proportions  .ir. 
Used  on  account  ol  losses.  Cine  kilowatt-day  ot  electric  current  is 
re>.|uired  to  pniduce  ''  to  <i  lbs.   ."lO  per  cent,   terro-sihcnn. 

[his  descriptii^p  ot  an  experiment  in  a  laboratory  lurnace  will 
i^ive  a  fairU  clear  iil.'a  oi  the  manner  in  which  some  oi  the  most 
extensive  present-da_\  clectro-melalliiri;ical  processes  arc  carrieil 
out.  The  chief  ditVereuces  between  the  small  experimental  ap- 
paratus and  the  commerci.il  plant  are  iluplicat  ion,  .ind  design  ot 
furnaces  anil  apparatus  to  accomiMish  the  desireil  results  with  the 
i^reatest  possible  econonn  in  i.lectric  ener!.;y.  I  here  ha\e  been 
main  designs  o\  furn.Kcs  piopiiseil,  but  a  deseripiiv>n  ol  the 
fund.imental  Ivjies  necessary  to  projierlv  explain  the  particular 
princesses  s^-lccteil  as  Ivjiical  will  be  all  that  is  iie.-essar\  .  It  would 
not  be  practicable  to  describe  all  the  experiments  and  the  most 
recent  'hant^es  that  m;\  ha\e  been  made,  or  .ire  umler  wa\  in 
m.in\  operations.  These  chant.;es  h.ive  resulteil  in  lart^e  saviiii^s 
in  power,  raw  m.tleri.ils  and  labor.  We  shall  now  lake  up  in 
more  or  less  tiel.iil  one  or  more  processes  under  the  ili\isions 
previousK   ni'Milioned. 

The  first  which  comes  to  our  attention  is  distinctly  an  arc 
pii'cess,    kni>wn    as    liie    "  l{irkelaiul-l\yde  "    tor    the     fixation    ol 
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.itmo-plKi:.'  intr><:4^-n,  proiliKiiii;  nilii.'  :u-itl.  'I'Ik-  t.Mill.ition  iM 
niliu-  osld^'  '\\  Itio  AW  «..>  obs.TN.a  hv  rri.'-'l«.'>  aiul  fax  ciKlisli  in 
i1k-   \c.iv    ITT.'i,  but    iH>   piii.tu-il    U'.owas   ni.uK'   r\    tlu'   Uiu'w  li.-ilt;i' 

iinlil  i\  ..'tnllv . 

Durin-  llu'  p..^  '1  or  -  v.ais,  ami  up  K^  iIk'  pr.-enl  liiiK- 
(.-.  liirki'laiul  aiul  S.  V.m\c  Uaw  Kwn  iIk'  iiu'-t  mu>  ..-shil  in  llu- 
protliK-lion  of  iiiliiv  a.i.l  b>  '.Ik'  cU'.tti>-  pio.cs-,  allli.ni-li  onl\ 
abi'u!  ■-'  ]^'.-y  I  out.  ol  ili-  air  pa-^oii  liiiiMiu;!!  iIk-  Iimiku-^-  is  -aul  to 
be  on! Ji/'.'i-i- 

I'Ik-  rmna.-o  or  i'\.ii  i-  a.--ii;iie>.l  to  take  advaiitai^e  ol  the  wob- 
Uiu>uii  la.  t  Ibal  a  nia-nci  will  J.iKm  an  aro  at  ri-bt  aiii^le-  to  tile 
!i,v.'s  1-1  loioe  in  Its  lleKl.  WIkii  tile  aetleelion  beeonie-  threat 
eiioii-li  Ilie  ,,i\  breaks,  wluai  ar.oll.ei  -trai^lit  one  v\  ill  be  insiantlv 
KMiiieJ.  Ibeaieln-,  Jelleelin;^  ^'H'-l  breakini^  -on,-  on  as  Ion-  as 
the  enrrent  is  s|,pp!i,J,  tlie  rates  ot  iiiterrniMivMi  In  tile  operatuMi  ot 
this  pr>Hes-,  bein-  several  lumdreJ  jvr  seeoiul,  althoa-h  nianv 
more  inlerrupruMis  nia>  be  .aused  to  take  pkue.  I  lie  reason  loi 
aelleetin:;,  and  iinall)  brvakln-  this  are,  bein-  to  thereb\  proJuee 
an  are  ot  the  iamin-  t\pe  wliieli  makes  it  possible  to  l^iin-  a 
-reater  quantin  ot"  air  in  ev'iitaet  uith  it  tor  eonversion.  A  direet 
euneiit  prodnees  ;ni  are  ha\  in-  the  appcaranee  of  a  seini-eireniar 
disk,  an  alternalin-  enrrent  detKets  the  are  b>  eansin-  the  strikm- 
pi<inls  tvi  move  baekwaid  Irom  the  ends  o!  the  eleetrodes. 

To  oper.ite  the  I'.irkelaiid  and  l-'.v  de  tnrnaee  a  enrrent  ol  aOiio 
volts  is  lised.  A  lurnaee  oi  a^il  kilouatts  eapaeitx  -i\es  better 
results  ih.ni  one  i>l  -I'H  kilow  atts  whieli  was  the  eapa/itv  ot  the 
tnrnaee  lormerls  used,  the  toi  nier  i^i\iiii;  '■"'"  kilo-rams  pe. 
kilowatt-Near,  while  the  latter  or  small  one  onl>  i^a\e  bn»  kilo- 
-ranis  per  kilow  at  t -\  e.n'. 

Vo  start  the  Inrnaee,  dternalin-  euri\iit  las  now  nsedl  is 
turned  on  to  lorm  the  ar.  s  ,md  the  direet  enrrent  put  into  tlu 
ma-net  to  prodnee  the  delleetiv>n  ot  the  ares,  ijien  air  is  loreeU 
intv'  the  are  .  hamber  wheie  it  eom  -  into  immediate  eont.iet  with 
the  llniiiiiL^  d.ise  ol'  ares.  Hurethe  nitio-en  is  parliall\  oxidized 
b\     the     hi-h     leinperaline.         The    f.;ases     th.n     pass    out     ihrou-h 


openniL;s  ni 


the  wails  ol  the  aie  chamber 


I'o  obtain  the  nilrie  ,uid  in  a  uselnl  lorm.  the  oxidi/ed  mlro-en 
■([■•d  •.::•.. ■!:;in-ed.  .1!!  na-s  t.,>  loin  nitrii'  aild  toweis  in  series, 
llirou-h  .1  tilth  eiunlales  lime  w.it^r  wiiieh  eolieels  aii\  nitrie  aenl 
not  .ibsvM-bed  b\    the  water  in  th.   t'oin-  pre\ious  lowers.     'I'he  water 


n 


wo,-l 


in  !'..•  lalirr  partly  l1i.ii ;,-cil  with  tlio  aviil  i>  >.au--i.'i.l  U'  pa-s  tlirout^li 
all  llio  Un\  CIS  lH-t;inni;ii;  at  tlu'  lourtli  in  iIil-  sitil's.  Si  rout;  aciil 
is  iliaun  tn<in  ilu'  lirsl  tower  Ironi  liiiK'  t.'  tiiiu'  ulieno\(.'r  it  has 
attaiiK-d  the  roL|uirci.l  si roni^lh,  and  is  usiil  as  it  ioiiifs  from  thf 
lo\\\r  o\  ivMU  out  rated  to  suit  the  demand.  ,\t  Notodden  in 
\or\\a\  this  proeess  has  been  worked  on  a  lar^^'  seale  sinee  I'.MM 
with  ,1  pl.inl  ot  |ii,nii(l  kiK'watls  lapaeity,  and  it  is  reported  that  a 
lar^e  iiiereasc  will  soon  be  undertaken.  Tile  \ery  low  eost  ot 
eleetrie  power  in  W'lwav  no  doubt  makes  it  p-aetieal  \o 
in  ,1  eommereial  wa\  processes  that  would  be  si.-eesstui  in 
but  lew  v'ther  eountries.  In  this  eonneetion  should  be  mentioned 
.1  new  step  in  the  iiitri^-en  lixilion  held  whieh  is  under  de\  ek'p- 
ment  bv  the  Hadisehe  .\niliii  und  Sod.i  I-"abrik.  Sinee  I'-lt'T  a 
■JHUll  K.W.  experimental  plant  has  lieen  in  operalion  and  a  cow- 
lemplated  l-jn,(lllii  I  I.  I',  iiisi.illation  is  reported  under  eonsideration. 
In  this  process  direel  eurrent  is  emploxed,  whereby  a  distiiut 
eleetrie  elVeel  is  said  to  take  plaee,  in  addition  to  the  thermal, 
produein^  a  mueh  more  eomplete  oxidation  oi  th<;  air  passed 
Ihroui;!)  the  t'urnaee  (reaehini;  as  hii^li  as  In  per  eent.  oxidi/ed) 
.md  reiiuirinj;  a  lower  temperature  to  etVeel  the  ehaiii^e,  thus 
lessoiiiiii;  the  liability  ot  the  nitrie  oxide  to  be  broken  up  in  its 
passa-;e  Irom  the  lurnaee  to  the  eoolint;  md  eolleetuii;  lowers. 

Ihere  was  .also  established  at  \ias.;ara  Kails  on  a  commercial 
seale  a  plant  to  produce  a  nitric  acid  b\  the  electric  arc,  but  so  tar 
it  does  iu>t  seem  to  ha\  e  been  a  cv)mmercial  success. 

The  processes  tor  the  production  ol  iiitrot;en  compounds  h> 
ulilislni4-  the  nitros^eii  in  the  atmosphere  deserxe  particular  atten- 
tion, as  they  are  destined  to  attain  enormous  proportions,  and 
niav  be  said  to  be  convertins;  the  water-powers  ot'  the  eurth  and 
the  nitro^'en  o(  the  air  into  indirect  j;ranaries  for  the  tood  snpply 
o\l  the  I'utiire. 

Other  arc  processes  ol'  very  considerable  importanee  and  maj;- 
nitude  are  quite  different  in  their  application,  those  for  the  produc- 
tion oi  terro-alloys  and  calcium  carbide,  for  example.  'I  he 
description  of  the  experimental  test  in  the  small  electric  liirn.ice 
tor  the  production  of  ferro-silieon  will  t;i\e  a  sutViciently  clear  idea 
of  the  uorkint,'  o\  a  process  tor  its  manuf.ieture,  as  well  as  that  ol 
ferro-chromiiim  and  otlier  alloys,  althoui;h,  of  course,  .i  more 
!!u>dern  ivtie  o\'  finnace  than  the  simple  one  described  is  now 
einplo\ed.       This    furnace     is    the    series    type    sinj^le    phase;     the 


siiultiii:;  i'|Hr.ilion>  .110  i:irr  ioil  oil  i  onl  iiuuMisl\  ^iiul  ihc  iiu'ImI 
l.ip|H'J  iMii  .11  suil.ibU'  int^'iv.ils.  lMiin.u\'>  iiMc  Ivi-n  i.li.Nii4in.'il 
-imil.ii  lo  tlii--  liM  ■JHdii  10  .liiiiii  K.W.  ,,ip.uil\.  Inil  llu>'-o  i-l  oi\c- 
h.ilf   lliil    ■~\/<-    .ii>.-    pii-^ibU     iK-.uh   .i>    ^■ivMUimivMl    aiul    111. -ii.'   I'asilv 

.'Pl'lMllll. 

1!  foic  -iviiii;  .m\  iK's^-iiplUMi  ol  the  .-.iKium  ^-.irhuK'  iHiHcss, 
^,>nu'  L'\pl,inati>Mi  ol  [\\c  dillcr\nt  riiiii;ui.s  wlii.li  aw  in  ii-o  will  In- 
i  1 1 1 1- 1 1-  ^  1 1  n  l;  . 

I  lu'  lli-ii\  ei>nliiiuoiiN  iiit^ol  laibiik-  turiKuc  i...-rio--poiKl-  10  .1 
ikipK  llan^id  pnlU)  uilii  |ilati'^  that  bolt  on  aiul  a.-in-.-  IriMii 
llani;.-  to  'laiii^i',  liMV  iiij;  a  spa>.>.'  in  \vlii>.'h  iho  carliiilc  i>  lortiK'il. 
riii-  luniav^.'  is  i\i;ulat<.i.l  b>  i\\  ol\  iiii;  tbo  main  i.-irLiiiai-  IhhIx  ot 
i1k'  tiirnai.x'  aua\  trom  tlu'  ct.ilroi.K's  w  hiili  i.aiisis  iho  i-aibiJc  to 
Ih-  toiinod  Hi  a  oinular  iii-ot,  liio  plate's  bcini;  boltoil  i>ii  at 
intiixals  on  the  tuinaei'  sido,  ami  takiii  olV  on  iho  otluT  ^o  as  to 
ii.iiiv'\i.'  tiic  larbiile.  I'Ik-  nioiUrii  Willsoii  runiaeos  tor  niakmj; 
earbuli-  ilia\  be  usihI  eilhei  as  in^^ot  ii-  tappini;  I'mnaeos.  Whon 
nsi-d  tor  iii:;i-t  tliev  are  litteil  with  triiiinions  so  that  tlie  produ.t 
,An  be  ilunipeJ  out  when  the  pv't  is  lull,  aiul  Ov'oled  when  the 
earbiJe  is  to  be  lappeJ;  the>  are  proviiled  with  a  lap  hole.  In 
these  bainaees  the  lime  ami  earboii  mixture  tornis  the  linini;  ol  the 
pot,  ami  jMv^teets  the  iron  work  iViini  the  extreme  heat.  I  lie 
operatiiMi  ot  .mv  ol  these  bnnaees  is  so  \er\  similar  to  that  ol 
the  simpU  experiment. il  one  deserib-'J  e.irlier  in  the  paper,  that  it 
will  not  be  iieees^ar\  tv'  i^o  lurther  into  e  leh  in  iletail.  Man)  ol 
the  eleetrii  turnaee  pl.mts  are  now  eqnippeil  so  th.it  the  eurrenl  is 
aatomalie.ilU  re-ulaleil.  anJ  the  materials  eiilerini;  inlii  the  pro- 
ves-, lor  the  pro-hution  o!  the  \.irious  proikuts  are  usnall\  haiKlleii 
wholh,  »'i    in  part,   b\    suitable  meel.anieal  me.ms. 

In  the  lirst  fum.Kes  lor  the  proJuetion  ol  ealeinm  e.irbule,  the 
,ire  was  prinlueevl  as  set  toilli  in  the  Jeseriptii'ii  o(  the  experimental 
turnaee,  the  pii;  beini;  surroumleil  in  the  eriuible  by  a  boilx  ol  the 
material  tioai  whieh  the  earbiiK  is  made.  The  e.irly  w  orks  were 
eonstriuied  .ami    equipped    to   eontorm    to    this   t\pc,  ami.  as  lar  as 

I  li,-  l.-i  liir.T  ili-.li  ibiilcii  t.liie-priiUs  illii-lratiili;  liiiii:ii<-s  lli.il  .ire  a.  lii.ill\ 
111  use  l.-r  ill.-  Mi.iiiul.i.  lure  el  lerre-,ilK>\  s.  e.lleiiiin  e.ill<lile.  i-le  These  lueUul.- 
tlu-  llerr\  eeiit  nuuni^  iiii;el  v  ,ulmle  luiiiaei-,  llle  UiUseil  tlirnaies  K.r  i  arl'Kle- 
liu-  Aelie-en  iiu  aiule-.  eiiMui  ii.u  e,  the  ll.iU  ele,lriilMie  lurii:u  e,  tlu'  llcreiill 
^.;,..  !,,>!,!;,  i;ii;i;..e  .r.:A  ilu'  HirkeLimt-Ivs  de  ■•ven.  111.-  luiluealile  ^illipli.  il> 
,.|  ill  ihe  Ivpe^  of  eli'itlu  lilin.ue  is  ,1  \er\  stilkill.u  le.iliire,  ,iikI  ail>  il.'siijns 
tthull  lia\e  been  li-led  ih.il   ehail.-e  tins  lealuie  uer.-  llsii.ilU    lailures. 


tlu'  pi\nln.li>'n  v\a>-  vvMK->.tikhI,  wor^-  i.iiIkt  (.lisnpp.iiitliii^  ulu'ii 
I;iri4\'  niiit^  \vit\'  ii--i'd  :nul  liMi;^  rniis  inaili',  ;!■-  it  v\a^  l.iUr  tiMuul 
tlial  ill.'  lln^^.lluli.'n  p>.T  Is.W.  Iio'ir  ua^^  l.nv  own  al  llu'  bc^l.  fur, 
a--  llu-  lon^tli  ol"  llio  piu;'  iiu  ica'-i.'il,  ihv  i\-^i'-l  inc.'  ot  llu'  rarliiilo 
iiKi.  a-vil  aKo.  (.aii-'ido  wlun  va'Kl  i-~,  lor  pi.utiial  purpose^,,  a 
luMl->olRllu■lv^I•.  It  was  iK'vc^-a i\  in  \hc  uoikiiii,--  oi'  ihis  fuiiiaH' 
M  pas-,  a  ipianlilv  v't  ,uri\ait  liii.nii^h  iIk'  pii;  ot  caibitk-  in  orik-r 
to  Uci.p  il  liqiiiil;  aiul  i-ons.qu-.nll_\  llio  loiii^vr  i1k'  pis;.  iIk-  i;!\aU'r 
Ih.  loss  of  oiKi--.  ,  i1k'  pioiliMion  o\  niaikit  ilMc  .■aihiilc  lallini^  as 
low  as  Ti  lbs,  per  K.W.  Iioili  in  planls  opcialiiii;  lliis  mkiIkhI, 
whilo  in  a  inoi\-  modem  riiina.e  iKsij^n  omt  '.1  lbs.  is  possible 
uikK-i-  lavorabk'  eoiulilions.  This  apjilies  \o  an  averai^i.-  qiialilv 
^^ivin-  a|ipio\imaU'l\  l.7"i  oiibie  tVet  o\'  i^as  jut  lb.,  and  this  is  \,o 
iK^nbi  a  \  eiN  tair  liL;m\-  lo  i^i\  e  lor  the  pioJnot  on  llie  market  in 
the  \ariinis  eo'jntries  now  manut'aot  nrini;  or  pnrehasinu;"  it,  some 
.■oin"     a    hille    hii^he'r    and    others    ,ii;ain     less,    but     the     present 


111  111'    hii^he'r    and    other 
spe.ilie.it ions  e.iU  tor  a  t 

l.',ikium    I'arbiile 


|Mii  >.  iiasinu;'    it,   sjime 

,ii;ain     less,    but     the     jiresent 

.pialitv    np  [o  this  stamiaril. 
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t'rikium  I'arbide'  was  one  ol  iIk'  lirst  ot  the  eleotrio  lurnaoe 
devolopments  whieh  i;a\e  threat  promise  of  Iwomini^  a  \er\  qniik 
me'.hod  ot  empKniiiL;  lar^c  units  ol'  h\\lro-elei.-trio  etierj,') .  It 
'hereli'ie  reoei\ed  a  i^reat  ileal  ot  attention  both  in  Aiiieriea  and  in 
Ian-ope,  and  .illhouu;!)  Mr.  WilNon  only  disemered  the  process  in 
M.!\,    1  >'.•-,  b\    tho    end   ot    l^'.'l,  or   ihe   earl\   part    o\    I'.Hl."),  works 

were  reaih    U'  start   with  a    eapaoilv  ot    tVom    H H.l'.   np.       j-'rom 

that  limi'  to  the  pri'senl  its  progress  has  been\er\  rapid.  'Ihe 
dem.anil  for  the  produi*  'or  .loetvlene  li-htiiiL;  purposes  at  times  in 
the  iirsl  lew  \ears  eNieeileil  the  ^npplv  .  and  nnlil  eMcnsiiMis  eonld 
be  made  tluae  was  a  si)ort,i;^e.  In  some  lunopcan  lOunlries 
where  ihi'  patent  laws  .are  lax  or  non-e'N-s'  n',  so  many  instal- 
l.ilions  were  put  in  for  the  mamifaiture  o\'  c.di-inm  earhide  that  in 
a  short  time  some  oi  them  liad  ti'  elose  down.  I'o  this  tael  the 
lerro-siliion  industr\  no  cloi.bt  owes  nnieh  ol  its  proj^Mess.  as  some 
e.arbide  faetories  turned  to  this  alloy  as  a  prolitahle  means  ol 
emplo\in.i;    their   surplus   power. 

In  the  produetion  ot  ealiium  eaibide,  as  well  as  in  all  eleetro- 
metalhiri;ii'al  processes  ,!;-enerally ,  the  r.iw  materials  are  of  the 
i^reatest  importanee,  as  the  purity  ot  the  earbide  is  very  iiuieh 
efVeeted  therebv  ;  sulphur  and  phosphorus  beini;  particularly  objec- 
tioiial>le  as  ihev  pass  oil'  with  the  acetxleiie.  In  the  case  ol  the 
phosphorus,  it    is  dant;erous.  as   explosions   mii,'lu   be   caused  were 
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iiiiMii^li  ,ilKn\i.'il  I.'  Ih-  pi\'--i'nt  in  tlu'  l.M'",  .in. I  lis  pri's^'iuo  m:iki's 
P'.n  il'u  .it '.Ml  iu'i\>-..ii  \  .  All  Miipnill  ii'>  all'  I'^jiil  iiMi.ihk-,  as  [\\c\ 
K'uii  iIk'  pi\HhktiiM.  Pv'i  K.W.  .iiiil  k'ssc-ii  ilu  \,iliu'  i<t  iIk' 
linishi^l    piiHliK'l. 

IIk  r.iw  inali.1  i.lIs  Iu-mi  wiilili  ^akium  >  arl^'iik'  is  piiHhKi.'il  ai\' 
Imi,'  ami  i.aihiMi.  iisiialU  ,i'k^'  iM  liaui  iwil.  all  I'l  wlilili  materials 
AW  iTiisliv.  J,  llic  linu'  !>'  ahiMil  ',  liuli  nu  sh  ami  snialivi,  llu-  n'Ui.' 
aiul  .'.mI  K'  ]  iM^li  iii.sli  arul  liiii'i'  wlkii  inu;.'!  Iiiiiiaivs  aw  w^^d. 
:ini!  lUH  ^.'  liiK'  il  I  ippiii^  is  pnulisi'J.  'I'lir  lime  aiul  ^.H'Ihih  a  U' 
;iii\nl  ih.MiMi^liK  b\  !iu-i  haniial  iiKai.s  in  llio  pi  ^'I^mI  iiMis  i-l 
ahiMil  I'lii  p^i  ^viil.  linu  t>'  I"  piM  i\nl.  laibi'M.  aiij,  ,,s  in  ih., 
k  \p.  i-iii'A-htal  tiuiia.w  lliv  ai\-  is  star  lid  aiul  ilk'  in  iliiial  liil  in  as 
ii\pa!i\'il.  Ill  tlu'  i^'l  lariiu.  .  w  Ik'ii  lli;  p.'l  is  lull,  an  I'lnplv  oii.. 
is  snb^i  i;  iiU".l.  aaiJ  lIu-  lall  .mk  i\nk'\eil  aiul  alk'\\i.kl  \o  >.\ii<!,  alur 
wlikh  it  is  d'ainpt-il  all. I  iiiaik'  i\akl\  to  r.Iiii'ii  \o  llir  liiina^'c  a^aiii, 
aial  s,^  on.  Willi  tlu'  l.ippini.;  luin.ua.',  .  .irhiik  is  l.ipp^al  inil  wlun 
iK'>\s^,ii  _\  ,  ,iiij  tlk'  I'p^i.iMoii  >>!  llic  puvk'ss  i.iiiKil  on  ..i-nlin- 
lu^i^lv.  Ill  ila-  lloiis  li'ii.uk'  ,i!si<  ilk'  wi'ikiiiL;  Is  c.'iil  iinnnis, 
til.-  vii.nkn  pl^;  :  ..n;,  hi-.iki.'n  .11  Ir.mi  Iiiik'  l.i  link-  .iiul  i. 111.1.01.1. 
wkiK-  1  Ik-  pr.k  ,  ss  .'1  pr.v.liii  111;^  ^  .irlikk'  I'.'iil  link  s  .in  ilk-  snii-ilinj.; 
sill-  .'I  ill  Iniiia.r.  W'lkii  kij^pin^;  is  pi.k'l  is.  li,  i1k'  mh'Iuii 
.  .iiiMtk  IS  ali.'vv  il  1.1  inn  int.'  .1  U'.k-pi.kk'  in.uU'  ot  m.il^ii.il 
siiirkionll\  ulkkl.M)  li<  -lanJ  llivliot  cailiiiL-  .is  il  lonk's  iVoni  ilk' 
liini.kf  willunil  .  .Mi'.iiniii.itiiii^  it  in  .un,  \\.i\.  I'la.-  pi^;  .ail'lilo 
i\Lpni\s  s.MiK'  ..kaniiiL;  i.>  r.iiun..'  ih.  .  1  iisi  I'.n  niii.1  .'ii  llu-  onisitk- 
\\lk-i\'  iIk-  ..iilijtk  is  in  I. Mil. 1.1  Willi  the  mii\  ilik\  J  in.iKiial,  wlii.'li 
nial^.s  ilk  Icinpi'i  .11  \  lining  .'I  i1k  111111,1..  ..■,  ih.j  l.isl  sKp  jvini;  t.> 
.rush  il  l.>  llu-  \  ari.n;s  ^i/i-s  rv.pnrtJ  iiul  p.u'k  in  Imi  lb.  sU-il 
(.hums. 

Ilk'  ii'a.lk'ii  lakiiii;  pkki-  in  tlk-  t'li-kl  lii.'  riirn.ui.'  lor  ilk' 
snulliiii.;  >'t  iMknim  i.n  bitlc  is  t'.iO  •  ■>C  (.at,  ■  C  l^.  Ihvxarious 
it'a.lions  wkieli  lak..'  pkne  in  iIk'  /oik-  nt  ItisiiMi  ai>.  simple,  ami  no 
ililkunll  pi.ibleins  arise  as  t.ir  .is  the  .i.lions  ol  the  materials  are 
.  i>ikeniei.l.  .\l  iIk'  liii.;li  temper. lUire  ol  the  are  the  ealeium  in  the 
presenee  ot  the  earhon  \kpor  eiMiihines  with  the  earboil  lormiiiL; 
e.ik'inni  e.irbitle,  w  hieh  lennins  in  the  tmnaee  in  a  lii.|uii.l  batli 
until,  in  the  II.Mav  in.;.;iit  tiirn.k'e,  the  operati.'n  li.is  eonti'Uiei.1  lon^' 
eiioiiii'li  to  reiiune  portions  of  the  iiii;ot  so  far  trom  the  heat  oi  the 
ate  that  il  s.iljililies,  when  it  can  be  removeJ,  or  as  in  the  t.ippin;; 
liirnaeX'.  t.ippetl  euit  at  short    iiiter\als.       I'here  is  some  dil1ieiilt\   in 
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liiiuiil  al  oiil\  .1  \\-i  ^  hi^l)  li.inpor,iiiii\',  anj  in  I.kI  i mi  biiL-  I'l  i'Vi-r 
•")  vuhii'  tci'I  p.'i'  piMiiul  is  lu'l  tappiJr  in  roL^uhir  lomiiu'iii.il 
iiporaliiMis  (\cl  it  is  possililo  to  piiHliuf  •">.  77i. 

TIk-  i?'i.piirilii.s  ill  tlif  i  ail'>iik',  siuli  as  uiir<.'i.lui\i.l  lime  and 
siliia,  louir  its  inolliiii;  point,  making  it  vasiff  \o  liip.  A  \\.r\ 
iiii^'^i.'niiHls  iiKtiu>J  ot  tappini;  is  \o  ajiplv  an  aii'  to  tlic  tap  liolo 
ami  iiK'lt  a\\a\  tlio  I'liillvil  cailiiili.'  until  the  llow  is  startoil,  alti.T 
wliiili  tho  llowint;  larliiik'  ki'^ps  the  tap  lioU'  ilcar  until  the 
tnrnaie  is  siilliiientl)    empty. 

Another  p'oiluet  o\  the  ai\-  ili\isii>n.  whieh  shoiilil  lealh  he 
elassetl  uith  the  ealeiiim  earbiile  iniliist  i\ ,  is  that  ot  ealeium 
e\aiiamiile,  ealeinm  earhitie  hein^;  the  lonni.lation  ot  it.  This  is 
lirsi  niannl'aetm  eii  in  the  rei^nl.u'  ua\.  alter  whieh  it  is  pnh  eii/eil. 
plaeeil  in  a  sait.ible  turnaee,  am.!  the  linel\  pnKeri/ed  mass 
raiseil  to  the  neeessarx  tempeiatme  i>t  ^'"i  to  Innii  (.  ,  to  start 
the  uniiMi  ol  the  ealeium  carbide  and  the  nitiOi;en,  when  union 
takes  plaee  aeeordiiii;-  to  the  t'oininia  C'al",  t-\  t'aC' \.,  t  C'. 
I'he  oiieration  is  assisteil  b\  the  l.itent  heat  set  tiee,  and  eiMitinues 
until  the  uliole  mass  is  eoiuerted.  I'he  nitriij,'^en  is  allowed  to 
enter  inU'  the  turnaee  lliroui^h  a  meter  and  suitable  piping;;  this 
proviiles  a  means  ot  kiiowiiii;  when  the  process  is  completed. 
Messrs.  i'lank  .intl  C'aio  found  in  their  experiments  that  the 
presence  o(  some  compounds,  calcium  chloride,  potassium  cliKiritle, 
calcium  tluoride.  etc.,  i^re.itlv  pronuUeil  the  union  ot  the  calcium 
carbiile  and  the  nitriii^en  b\  lowerini,'  the  leqiiisite  temperatiue  by 
about   ■_'<!<•  dej.;rees  cenlii;rade. 

A  source  ot  nitriimen  is  the  l.inde  process;  .air  is  lirst  liquiliei.1 
anil  .dioweil  to  e\  Tate.  Since  the  nitro<,'^eii  distils  oil  at 
I  .■>  C'.  Kn\er  temperature  than  the  o\yj;en,  this  is  allowetl  'o  boil 
aw.i\  b\  raisini,'  the  temperature  or  reduciui;  the  pressure,  leavinjj 
the  oNXi^en  behind.  The  copper  process  consists  in  passint;  air 
over   hot    ci'pper   particles  which    unite  with    the   iixyj^cii    but  allow 

the  nitrou;en  to  p.iss  on. 

The  marketable  product,  which  is  cilleil  nitrolime  or  lime 
nilroijen.  in  its  criule  t'orm,  contains  .alnnit  ■")7.j  per  cent,  ot'  pure 
calcium  vxanamiile,  or  the  ei.|ui\  .ilent  ot  -'•  to  l'.  per  cent,  ol 
nitriij^eii.  approximatelx  the  same  as  .unmonium  sulphate,  which 
1  .  theorelicalh  '_' I  percent.  This  nitrolime  lOntains  alsvi  calciiun 
.>xide,  sil'ca,  iron  iixiile,  .alumina  .iml  some  c.ubon  which  skives  it 
the  blaJiisli  .iilor. 
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h    In    i-iimiUil    In     I'l.     li.iiiU  ill. It    .' '     I  I.  I'.    !■<    lU'iissai  \     (ov 

liMiiu;    I'lK'    Umi    I'l    iiilu>-iii,    .mil    ,',     II. r.    Km     ^iliulim;,    I'U  .        I  lii>. 

.nUll  il    U'   W  ll.ll     In    I  niuil  1.J    I>'    |M  .hIiK  .■    Ilu-  i  .11  ImiL-    \4  lUlK!    ili.'l\SNil.lU   , 

il  il  \\i.u-  pii'i^'-^J  I,'  -.iibN]  il  iiU-  nilU'lniK-  U-l  -,H|iimi  nili.iU'.  llic 
,.'1\\IUM1     I'l      pi. mi-     !>'     lll>       rXl.lll     .-I      -IMI.IHIM    II. 1'.  rill,     sl.ilo     oi 

.lll.lilN    ill    IIk'    li    'kl    I   I      llillvl-i-M    piOlilUl-    i-    .lIllliWl     willlill     -il^lll.    -Ilul 

pi. mis  .[i\'  Iniiis;  i-u'.ud  ill  r.iiii'p,  iiM.illin;;  lluMis.nuN  i-l  11.1'.  U'l 
iIk  iii.imil.u  I  III  v  .'t  i.ikimn  .  \  .m.iinuk'.  \l  Ni.i|^,iiM  I  ,ilU  iIki\'  i- 
.1  l.iii.;!.'  pi. ml  111  i^i  o;.;i\  N ,  Um  ihiN  puipii-i-  .il  '"k  pi\M.'iil  tiiiu'. 
I'Ik'  piiHlii.l  i-  I.'  Iv'  iiN*il  I.H  111  iili/iii^;  .iiul  li'r  iIk'  pi  ihIiu  livUi  I'l 
.minUMiiiiiii  ii'iiip.MiiuU 

1  1k'  ok'i  II  .'U  Iu'  vli\  i-ioii  wlikli  is  iIk-  ik'\I  !i>  Iv  ii'iisitki  «.•<.!  is 
,ils,>  iK'\i  ill  iiiii>.i|i.mi  I'.  I  Ik-  lliicv  i^umU'sI  iisi's  i>l  this  bi:ui«.li  i>l 
i-k'i  1 1  .i-iiui  iliiiri;ii  .il  |iriV\'ssi's  an.-  iho  pi  oiliii  lii'ii  I'l  .iliiminiimi. 
iIk'  ..'ki  li  I'K  ill-  piinl'u'.ili.Mi  111  ii'ppv'i  .iiul  I  Ik-  pioilui  I'oii  hI  i^iiisiii- 
si'il.i  ,iiul  liliMihiiii;  p.n\ilii-;  llii-  liisi  is  an  ik'ilri'lv  lii'  siiK-lliii!.; 
opi'i  ,it  ii>n  ;  llic  siiiMiil  i.M  i\'spoiiils  u>  (.'111  lii'-plaliiii;  .mil  is  i-.iiiii'il 
>>ii  ill  an  .Kill  h.illi  llir  Iiiiipi'iMl  m'l'  I'l  wliuli  is  bi'low  iIk'  hoiliiii; 
point  ol  w.iUr;  llu-  tliiiil  i-  simil.ii  lo  IIk-  sciiMuI,  tlu'  s.ilt  is 
ilissiiK  cil  ill  u  .Iter  .mil  lliiMi  .iiliil  iMi.  till-  i.iiisiii  soil.i  lolk'itinL; 
.it  iMir  poll'  mill  lliL-  ilik-iiiK'  Ivini;  ii'iov  oi  I'll  ,il  lIu'  oiluT  anil 
t.ikiii  up  in  iiishU  sjaiki-tl  liiiu'  lonniiij;  ililoi  ilk'  ot  liiui.',  ■■Hlfiuli- 
iiii;   I'lUVikr." 

Sir  lluniphiiv  i\i\\  in  1>"'.'  w.is  micknihli-ill\  iIk'  lirsi  to 
obtain  iiK-tallii-  .iliiniininn..  bill  ',\,is  nol  sni'ii.sstnl  in  isolatin^^ 
It  troin  iIk'  iron  in  uliiiii  il  was  iolk'i.'U'i.i.  In  l>-i  I- ricdricli 
Wolik'i-  hist  pi  oiliiiiil  .ilmr.iiiiuin  in  its  niclallif  lorm,  bi''  nol 
uiilil  l>."il  w.is  '!  isolaU-il  in  pr.u  tii.tllv  a  pnro  stati'  In  Saiiite- 
ekiiri'  l>i\ilk-  who  i.kK-rinini.-il  its  true  propi'i'lics.  l''roin  that 
lime  nnlil  .iboiil  1>>--  prailiealiv  nolhiiii^  ol  iniporlanee  in  the 
proiiuelion  ot  aluminium  was  ilone.  allhoui^li  some  small  i|iiantities 
were  protiueeil  in  eheniie.il  pi  oeesses  in  eoimeetion  with  the  sodium 
iiKlustrv.  In  1  >.Sl']  Hall  apjilieil  lor  a  patent  whieli  was  j^r.mteil  in 
1>>'7,  aiul  works  were  ereeteJ  in  l^->.  .\iioul  the  same  time 
Dr.  lieroult  ol  Paris  applied  tor  .i  patent  in  llie  r.S..\.,  but  wa.s 
.mtedaled  b\  Hall  In  two  months,  .illhoui;!!  both  were  workiiit;, 
no  iloubt,  iiiilepeiulenllv  . 

I'his  proeess  is  eanieil  on  in  a  earboii-liiieil  pot  whieli  torms 
Ilie  ealhode  or  nei^alive  pole,  while  the  eaibiMis,  abeuil  •>  iiiehe-i  in 
diameter  In    l>  iiuhes  in  length,  form    the   anode   or   posili\e    pole. 
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rill'  iiirii'iil  is  ili'lix  iTi'il  li'  llu'  pi<ls  al  I 'in  \,i||s,  aiul  .1  ilrop  oi 
soiiK'lliiii^  in  ii  .'>  \  lilts  iH'i  Ill's  111  laili  pi'l  Willi  a  i  iMisiimptioii 
i«t  ilciliii  iiK'i^'\  i-ipial  111  ahinil  li'i  II. I'.  \  siiII'k  ii-m  lumilvr  I't 
pills  au'  pill  ill  series  to  ahsoi  h  lIu'  I'i"  Mills.  In  itii>.  proi  i-ss 
.ilnnil   -.'.I  \iills   is   ii.'i|iiiicil   in    lIu'   iluiniial  wiirk   ot   ileiompiisin^ 

\I.C>.,,  ami  llu  ii'maiiKJif  lOiisiinuil  in  keipini;  llio  hatli  at  tlii' 
iKiessan  ti'inporaliiii.'  (saU.'.liin  I  .)  to  maintain  ils  lliiiiliu,  I'lie 
lUiicnl  illitioiK  y  I. Ill  be  leikiiiKJ  al  o\cv  "".'i  per  eeiil. 

Ill  iiperalinj;  lliis  proeess  lIu'  "  II, ill  "  b.illi  is  made;  il  uMisisls 
lit' iTNiilile  li>  wliiill  is  aiKleil  .iliiiniiiiiim  lluiiriile  aiul  lluii  alumina. 

rile  alumina  ilisMilvis  in  ihe  balli.  In  llie  re  iili>in  owj^'eii  is  set 
Iree  when  llie  Ml^,  is  bniki'ii  up  b\  llie  iinienl,  aiul  lOmbines 
with  ihe  I'arbviii  ii|  llie  eleelriHle  liirmins;  larbon  mi'nii\iile,  the 
aluminium  beinur  ileposiieil  on  the  bulliim  ot  the  pot  uliieh  aits  as 
lalliiHle.  aiul  is  l.ippeil  oul  as  pure  metal  wlier.  rei.|uireJ,  the 
piiiilx  beint;  '•''•'  to  '.>'.>]  per  eeiil.  lor  the  lii!.;li  ^;iaile,  the  seeoiul 
^'raile  running  possibly  '.'7  10  '.is  per  leiit.,  the  impurities  beiiij.^ 
I'.  I  per  cent,  iron,  ". 'i  per  eenl.  silicon  in  llu-  lirst  j^^raile.  ihe 
\  ielil  ot  metal  per  K.W.  \ear  will    ipproximale  •H"'  lbs. 

I  he  alumina,  llie  souiie  ot  aluminium,  is  obtaineil  priiuipalh 
tiom  b.iiixite  louiul  in  the  southern  part  ot  r.S..\.  aiul  elsewhere, 
some  lariLie  ileposits  beiiif,''  in  tieor^ia.  This  bauxite  h.is  to  be 
IreeJ  Irom  iron  ositle,  siliea,  ete.  This  puriluation  ol  the  bauxite 
is  oru-  ot  ihe  eliiel  expenses  in  the  proJiution  ol  the  metal, 
piissibly  makin^^  the  cost  ii|'  the  alumina  equal  nearly  to  oiie-thiiil 
ol  the  total. 

I'here  ha\e  been  some  attempts  to  procliue  the  metal  more 
directly  from  the  bauxite  b\  iisiiiL;  the  electric  turn. ice  lor  purify  inj.; 
the  alumina,  the  result  aimed  at  beint;^  to  reduce  the  foreij.;n  oxides 
I'l  the  metallic  stale  leaving'  the  alumina  unreduced ;  the  allov  ot 
Ihe  metals,  making,'  up  the  impurities,  collcctiii},''  at  the  bottom, 
due  to  their  j^^reater  specitic  5,'ra\  ity,  but  so  far  it  does  not  seem  to 
ha\  e  succeeileil. 

rile  incandescent  or  third  division  will  be  best  mulerstood  from 
the  work  as  cirrieil  out  in  the  production  of  "  t'arboruiulum  "  (the 
Ir.ule  name  tor  carhitle  of  silicon),  and  i^raphite ;  but  there  .ire 
other  uses  to  which  is  applied  the  incandescent  principle,  a  .,  tor 
instance,  to  some  iif  the  iron  processes.  In  the  inanulacture  ol 
carborundum,  wiiich  w.is  discvncrcii  coniincrci.iily  in  1^!)!  'ny 
.\cheson,  and  a  commercial  plant  erected   at    Niaijara   in    Ir^'.M,  the 


unlh  ;   \\w  .h.in;.'  ..'iisists  o!  a  v.iilvn  >>'i.',  suiuMiiulva  b>   a  lnul> 
,.|  tlu'  miMur.'  ui.uli  i>  in.ul.-  up  o\   s.uul  .ii.a  .   .il>»ii  in  llu    K-mi  >.| 
.ok.'    ,i,ul    salt,    llu    KMinnl..    Kmii^^    S,0.   •  .'.l'       N't-     '    -'•■'O.        Ihis 
,M>H.>ssiH  ...niiiuiuA.I    In   usiiii;    ,i   iun.'.il    i'l    p.'ss.Mx    Jim.  x  ..lis  .-, 
inor.'  to  lU'.it   tlu'  .or.-  ,.iul  llins  ikviv.isi.  its    usist.uu.'.   .liter    uliivll 
iIk-  v.'lt..^.'    IS   K.vsoi.d  14r.KlM.1ll>   l\v    siMtablo   ol.'.tri.al    apparatus, 
.uu!     tliv    .nii.nl     is     -i.ulualU     in,  UMscJ    aiul     Ui'pt     up    until    the 
Miir.-uiKlm-   .h.ii-.'  is  ,-.Mi\.-iloa    into   varhiJo   of  slli.oii,   ••.-.uhor- 
niulum."    llu'.liar^i'  is  tluMi  Kit  t.- .'.u'l,  altiT  w  lii.li  it  is  s.^parati'il 
troni   tlu'    snrrouiHlini;   iin.  .>nv  >t  t.J   ni.itcrial.      TIk'  lurnav  o  wliar^'o 
..insists   ot    appioNimal.l>     1    ton    .arhoi.    voiv.    tlio    .  .irhon   in   tlio 
mixtuiv    ivprcs.'ntini;    ah.nil     :U     tons,    to    \Nhi.li    is    addcil    ahoiil 
.;   ions   sand   and    \\    tons  s.ilt.       I  lu'  ..'suit  o(  a  :!i;  hour  run  llsin^.' 
s.iv   li»»i>  II.  r.  will   sliow  Irom  •!  to   t   Ions   ot   carliorundum    in    tlio 
I. .nil   of  v-rvst.ils.      WIkii  rcm.nod  tVoni  the   lurnave  it  is  re.id\   lor 
„>..  as  an  abr  .sue.  suitable  ^;r.Klii.i4.  mouUlinj;,  ete.,  heiiu;  all  thai 
is  lu'.cssarv  het\>ro  market  inj;.       I  he  furiiaee  is   a  very  simple  one; 
It  is  s  to  III  leet  loni;.  .nul   the   eleetroiles  enter  thrinif,;li  the   hriek- 
vxork  ends,  the  sides  Ivins;  brieked  up  e.uh   time   as   the   ehar^e   is 
put  in,  and    re-nosed  when    beiiii^    emptied.       .\bout    KKlO  l|.|'.  is   a 
l.tir  sized  ttirn.ue. 

Ihe  proeess  U.r  the   .ulitui.il    pr.Hliietion   ol    ll.ike   >,'raphile   .ind 
oraphiti/ed  e.irbon  lor  eleUrodes   and   other   uses   t;"'-'^^   ""'    '''    "'^' 
r.irhorundum  indusirx.      I'.iit  ol  the  surrounding'  e.irboii  was  found 
U.    be   eonverled    into   f;r.iphite,  as   also    pail    oi  the   eore,  and  this 
i,ra\e  sullKienl    priMliise   to    iuslil\   the   establishiui;    o\    lurnaees   for 
This   purpose.       l-.iter   a    laii^e    pl.mt    was   erected    to   produce   Hake 
yr.iphite,  i,'raphiti/ed  eleeuodes.  .le.      i'or  -raphill/ini^  amorphous 
carbon    in    ditVereut    sh.ipes.  a    furnace    similar    to   ihe  Acheson  car- 
bormulum  tuin.ice  is  used;    the  pieces  .ire   packed   crosswise  in  the 
1,111, ace  and    tilled    in    between  with  ntaterial  of  low  er  conductivity, 
to    c.inse    .m    incre.ised    resistance    in    the    lurn.ice,    en.iblini;    hi-h 
\oll.iUe    !.■>   be    used,    and    theietore,    much    hu-ei    and    more    eciMi- 
omical    oper.ition    and    construction.        It    has    been    conlended    on 
o.n.d    .luthoritv   that    tb.e   chan-e   takes   pl.i.e   entirely  b>    reas.,n    ot 
The  hi-h  lempeiature  to  which  the  amorphous  carbon  is   snbjecled. 
but  it  "low  .ippears  that  the  chauKe  is  much  more  rapid  when  other 
substances   are    present,  such   as   melaiiu   \apiM    of  ii,  r,.  which  a:e 


,iu-iposed  to  assist  in  },rraphit i/.ition. 


riu-  proiliRtii'M  nl"i;r;ipliili/t-il  ili<  trtnlos"  li'  loilrii.  sim-llin^; 
work  li.is  liiiil  .1  tar-ii';ul)iiiK  iiml  iHiKluiiil  otlci  I  on  tin-  Uiiidred 
vkilii'-i  luiim.il  iiulnstrii's,  nimniii^j.  a-  it  Ii.in.  many  ot  the 
liiMibli"^  .irisin;,' out  ol  llio  low  uMiiliii  I i\  it>  .inil  li.ihilit\  ol  iiaLkiiif; 
ill  tlu-  .munitions  larhon  I'loili  oilo  pti'v  ioiislx  ii>iil,  as  well  as 
allow  iiii;  ,1  imikIi  liij^lur  viiiri'iit  lUnsit)  in  iIk-  ilovlioiK  aiul  alsii  in 
llu'  luina>.o  wlun  lii'siii'il  ;  InsiJis  on  ai.\  oiinl  ot  I  lioir  soltiK^ss  it  is 
possible  lo  niailiiiK'  iIkiu  i\ailil>  ti'i  aii>  vonin.i.tioM  rovHiiri.'i.l.  li 
is  pr  Klik'aiili.-,  also,  to  pivHliu\'  a  vviv  liij^li  i^iaiU'  ot  llake  j,'rapliiti' 
In  the  eloitiiw  piOi-..ss,  all  o\  wliiJ)  piojiuis  iiiakis  this  liraiuii  an 
niiporlant  oi)\.'. 

ilif  iron  aiul  sti-cl  i-ti'iti  i^-  siiu-lliii','  possiliiliii^s  wliiili  mi^;l)i 
Ih  ilassiil  in  tlK-  tirst  anJ  'ast  ili\isiiMis,  of  holli,  is  a  siibjei  t  Wil] 
woilliv  ot  svpai  111'  InMlnu'iit,  iiul  a  i^real  ileal  ol  Iimk'  nii^lil  K- 
pri'lital'lx  ikxoliil  to  it,  as  its  possibililios  are  iu>t  \  et  unJeistooil 
i>r  appieeiateil.  Steel  is  now  liein^T  proihueil  in  Aineriea  by  llie 
ile>tiie  Inrn.ue,  ami  at  lleroult.  I'.ilitoniia,  an  experimental  iri'ii 
turiiaee  is  in  operation,  but  not  mucli  |iraetie al  proj^ress  li.is  been 
niaJe,  partiiularh  in  \nuiiea,  aloni;  the  lines  vif  Jireit  protiuetion 
ot  steel  tViim  ore. 

I'liese  brii't  .leseriptions  .uul  observations  on  eli-et  i  o-met,il- 
hni^ieal  pioeesses  in  .1  i^eiier.il  was  will  j;i\e  some  iilea  I'l  the 
pr.K'liee  .«t  the  present  lime,  but  the  ni.my  priHluets  wliiih  are  iivus 
m.ule  ami  tliose  whieli  are  almost  dailx  .idileil  to  the  list,  m  ike  11 
iinpiiss'ble  in  a  short  p.iper  to  loueh  on  .iiiuhin;.;  ev^ept  those 
processes  neeess.irv  in  explaining  the  principles  iiuoKei.1.  It  is  a 
ijrowin^r  inJustrx  pnshiiii,'  itselt  into  almost  e\er\  br.ineh  I'l 
metalhirj,Meal  .utivitx,  .mil  it  is  iKnibltnl  it  e\en  the  nu^st  enthusi- 
astic have  ^'ot  ;1  i;limpse  oi'  its  ultimate  development,  whicli  will 
tr.inslorm  the  walert'alls  ol  this  continent  intii  iiselul  agents 
helpini,'  to  ilo  man's  work,  .iiul  ti>  some  extent  cimipensate  li'r  the 
reckless  w.iste  I'l  iiatiiral  lesources  w  hose  abundance  has  led  the 
present  j^eneration,  i'l  America  at  least,  to  consider  almost 
mexiiaustible. 

*  lo  those  who. ire   devotini;    their   energies   to    the   dexelopment 

ot'  electro-metallurjj^ical  processes  ot  uiv  kind,  as  well  as  to  the 
citizens  of  every  civilized  country,  the  preservation  and  economic 
development  of  all  natural  water  powers  should  be  ot  the  jjreatest 
importance,    and    slunild    receive    their  aid    .ind    protection   to   the 


utmost,  ^i--  till--  !•>  ;i  siHii\c  of  ciitM-i^'v,  \vliii:li  if  properlv  satej^nardod 
will  he  iiKlostr.uMihlc  ami  iiK'xliaii><tihlo.  \\"itlunit  this  power 
olci.'tro-iiK'talluii'ical  pioccsso>»  cannot   lie  ocononiicallv  carrieil  on. 


I'Ik'  writci-  o\  tlii-i  papor  wishes  to  acknowledt^e  assistance  oh- 
taiiicii  tiom  aiitliorities  not  otlierwise  mentioned,  such  as  the  works 
ot"  I'lot'.  Richai\ls  on  Ahuniniiim  and  other  subjects,  the  journal  of 
I'Llectro-C'hemical  and  Metallurt^ical  industry,  as  ,ilso  the  more 
personal  assist. nice  ot  Mr.  .Max  HatV  who  is  in  ch;iri,'e  ot"  the 
Willson  i.,ilioratories  .It  Ottawa. 


WOOL  cri/rrHi:. 

liv    I  AS.    P.    Ml  KKAV. 


Wool  ^■^row'mi;  ami  llic  inamit'.KturL'  of  woollen  talirics  are 
Milijeet^  of  inteivst  to  llie  farmer  and  to  the  manufacturer  alike. 
While  the  latter  is  eoruerneil  with  those  properties  of  wool  which 
rentier  it  valuable,  the  ret^ulation  o\  the  ciuality  lies  larf,'-ely  in  the 
hanils  o\  the  former. 

l-"roni  the  manufacturer's  staiR'pi''ni'.  wools  may  he  divided 
into  tAO  classes:  those  ot  lout,'  staple  suitahle  for  combini;  into 
worsted  varns,  and  those  of  s.iort  staple  suitable  for  cardiiiiT  into 
woollen  varns;  each  particular  class  o(  yarn  beiii^'  characteristic 
oi  the  labric  produced  therefrom.  In  j,^eneral  the  manufacturer 
seeks  to  secure  lleeces,  the  tibres  of  which  are:  uniform,  sound, 
supple,  elastic,  lustrous,  sott  to  the  touch,  of  j,'ood  colour,  well 
nourished,  evenlv  distributed  over  the  whole  surface  of  the  carcass, 
and  as  nearlv  equal  in  length  as  possible  over  the  loni,'est  portion 
o\  the  lleece. 

To  obtain  these  results  i^Tcat  care  in  the  selection  o(  the  breed 
should  be  exercised,  while  the  climate  and  the  nature  of  the  soil 
must  also  be  considered  as  these  also  atTect  the  quality  of  the  wool, 
i-or  instance,  sheep  (K.'i.\  upon  herbaj^e  j,M-own  in  a  chalky  district 
pioduce  wool  with  a  tendency  to  coarseness,  whereas  the  same 
sheep  will  yield  line  and  silky  wool  if  reared  upon  a  rich,  loamy 
soil.  I'ortunatelv  for  the  farmer  there  is  an  almost  unlimited 
choice  of  breeds,  for  no  domestic  animal  responds  more  quickly  to 
its  environment  than  does  the  sheep.  To  Robert  Hakewell  belon^'s 
the  honour  oi  pointing;  out,  in  the  latter  part  of  the  ei},'hteenth 
centiuv,  the  biolo^'ical  prmciple  that  the  characteristics  o(  the 
parents  are  transmitted  to  their  olTspriiii;  until  lixit\  o(  type  is 
attained.  Vo  the  study  of  this  fertile  principle  may  be  attributed 
the  excellence  ot  modern  flocks. 

■|"he  m;niufacturer,  concerned  onl\  with  the  wool,  is  interested 
in  certain  ».|'.ialities  which  it  posse-ses  such  as,  for  example,  the 
uniformilv,  which  memis  that  in  the  iileal  condition,  one  lleece 
wiMild    be    a   fair   s  u'.  ^ile   ot    a    llocU. 

I'o  salisfv  the  buver  then,  the  farmer  must  strive  continually 
to  keen  up  the  standard  o\'  his   Hock's   by  c.ireful   selection  :u)d  tlie 


inaiiilon.iiK-.'  ot  \hc  lu'altli  ot  -la-  animal.  I'ov  \\w  prop<--r  iKunisl,- 
iiKMit  o\'  tlio  lii-Tc  on  uiiuli  the  \.ihic  ot  iIk-  u  ool  cloiHiuls.  a  pi\>pcr 
iiso  o\  pi\paialions  tor  t'lK'  ac>liMulion  ol  parasiU's  in  llio  -kni  i- 
noco'^vii) .  Tlu-  old-tiiiK-  "snuMis"  ulii>li  liavo  an  injurious 
a.tion  on  tlu'  sUin  aiul  aool,  shouiil  Iv  ropia.'.'U  by  iho  muhIc.  n 
arsenical  dips;  tli.so.  ui)i.li  .'onlain  also  alUali.s  and  sulphur  in  a 
soluble  I'oru).  are  nol  onl>  -erniieidal  but  arc  very  easily  retUiU  ed 
Ironi  llie  libie  durin-  washin-.  I'he  sUin  is  thus  kept  clean  and 
healtln  and  the  most  ta\  orable  conditions  are  pioxided  for  the 
i;ro\\lh    of  tlie    uo.-l. 

The  washinj;  ol  the  sheep  is  likewise  imp. 'riant,  and  unless 
tins  e,ui  be  di'Ue  in  runnini;  water  it  is  belter  lett  to  the  wool 
eoniber,  in  an\  ease  tlio  "suint"  to  which  the  wool  owes  its 
elasticity  and  life  niusl  not  be  renuned.  Tlio  object  o\  washing  >'' 
to  renune  the  dirt  onl\  ,  wliicli  atVects  \er_\  considerably  the  coin- 
ir.ercial  \  alue. 

The  wool  bu\er  is  ,^\  as  much  impv'rtapce  to  the  farmer  as  ihe 
wheal  bu\ei  or  the  iVuil  mercliani,  and  on  the  other  hand  the 
farmer  is  also  uuport.int  Irom  th.-  buver's  standpoint.  Theii" 
mutual  interest  slumld  therefore  lead  to  reasonable  considei  ation 
.•:\  each  other's  position,  ami  lend  towards  a  constant  impro\cment 
in  quality. 

l-'rom  the  farmers  poiiit  ^^\  view  the  importance  o\  sheep  and 
wool  culture  c.muot  be  loo  -reatlv  emph  isi/ed.  If  he  looks  at  it 
trom  .1  business  standpv'int,  all  the  ills  under  which  sheep  -rowuii^ 
is  supposed  to  sutler  will  disappear,  and  while  it  is  to  the 
,idvantau;e  ^^\  the  m.imila.i  urer  to  suppvMt  the  ellorts  ot  the 
tanner,  ne  cannot  be  lespousible  for  the  proper  promotion  ol 
the    hitter's    business. 

If  the  tanner  cnliiiues  to  tre.it  his  wool  as  a  b>-producl 
wvith  but  little  care,  the  bu\er  will  s.nm  look  eUewhere  and  pa) 
|o  to  -J"  hi-hei  prices  (oi  a  -ood  article.  The  requirements  fo,- 
the  trealmeMt  of  w  i'ol  ,is  dr.iu  n  from  llie  best  experience  are  not 
\er\   exaclin:^   .md  ma\    be  simmiari/ed  as  follows. 


I  1  I    Do    not    let    the   sheep    run    tovi    loiii,'    after   washing;    in-fore 
clipping;,  or  all  the  advanlai;es  >if  llie  wash  will  be  lost. 

I -J  I    Do    n>il    clip    the    wool    wet    ,is    it    lends    to    promote    rot    or 


f).-? 


(.1)  Ml-  most  parliciil.ir  tlial  tin.'  clippiiif;  is  dune  in  a  scrup- 
uloiislv  iloan  plai.1.',  tVoe  from  iliit,  chatT,  straw,  hintlor-lwine  or 
an\  otlK-r  mailer  t'orci.ifn  to  wool  by  wliich  it  may  beconu-  con- 
taminaleil. 

(1)  Romovo  all  cluns,',  kn-Us,  (.-ols,  lailinf,'s,  skin  wool,  etc., 
anil  lio  tlio  tloive  up  will)  wooIIlmi  tianils  made  from  llie  llocce 
itself,  instead  ot  usini;  slriiii;,  twine  or  even  straw,  as  any  traces 
o(  these  materials  are  sure  to  show  up  afterwards  in  the  manu- 
faetiired  fabric  after  dyeings  resullint;  in  nuieh  damai^e  and  loss  o\ 
time  for  their  vemoval. 

'i'he  aim  o(  ihe  maniifaeUirer  is  to  retain  those  natural  peculi- 
arities of  the  fibre  which  the  larmer  has  striven  sii  /e.ilously  to 
develop.  rnfortunately.  however,  all  manufacturers  do  nol  seek 
virgin  wool  as  their  raw  material,  and  in  C'anada  to-day  there  is 
to  be  found  in  the  clothing,'  on  the  market  such  materials  as: 
"shoddv."  "mun^o,"  "llock,"  "  kunt/wolle,"  "laine  renaissance," 
eU.  I'hese  were  once  the  oriijinal  product  ol  the  sheep  but  ha\  e 
been  used  over  ami  o\er  ai^ain  until  all  the  resilience  is  exhausleil, 
and  onlv  the  skeleton  o(  the  fibres  is  left.  This  is  mixed  with  new 
ov  vir!,'in  woi'l,  and  nith  some  yarns  of  all  new  wool,  is  made  into 
fabric,  then  into  elothini;  and  sold  to  an  innocent  public  as  "all 
wv'ol."  I'his  class  of  merchandise  is  diilicvilt  to  judi^e  and 
causes  much  tn'uble  to  the  customs  appraiser.  lo  prevent 
the  nianul'icture  of  such  fabrics  from  dirty  rai;s  and  like 
material,  it  is  evident  that  the  s,'^rowini;  of  wool  must  be 
stimulated.  This  can  probably  be  best  etTected  by  the  establish- 
ment of  assembling;  sheds  to  which  the  \\oo\  thrower  may  send  his 
clip.  l^ach  batch  of  wool  shouKl  be  weighed,  examined,  sorted 
.md  standardized  by  cpialified  wool  experts,  and  a  penalty  of  some 

The  trrvnver 


kmd  imposeil 


1  for  ilirt  exceedini;  a  certain  peicentat;e. 


sllOUllI 


1  b 


ible   ti 


.'t  a  warelunise  receipt  which  would   be  ne^v'>- 


tiabf 


should  be  proper  b.alin^   tacilities  w 


ith 


.■thod  of  shippint;.      Samples  should  be  submitted  at  the  world' 


irkels 


Ih. 


commercial    \a 


lue    established.       I'Veiy;!"'    rates 


d  be  adjusteil  to  meet  necessities 


niainifacturei 


loiild 


■>e   enci>urat;e(.i 


IV  measures 


which  will  w.irranl  the  investment  of 


apital  and  the  emplovinent  ol  labor. 

Orj^anization  amonj;  the  wool  <,'rowers  wil 


be  the  first  step  fc 


thi 


.tion 


there 


•are  excellent  examples.     The  apple 


rrowers  o 


f  the  western    slates,    the    melon   ^'rowers  ol    the 


ddit 


."ll 


>l:ili.-.  and  iIk'  piiuli  j^rowi-T^  v't  mii  own  Nias^aiM  l\iiinsula  arc 
all  ortjaiii/ini^  and  plaiinini;  lor  \\\c  anpro\  (.■iikmiI  oI  llic  ^raJo  ot 
iIk'  truit,  lor  Ix'ttii  iMiulition^  in  pa»  kini,'.  -liippini;,  inarkclint;, 
atnl  tor  more  f.uoraMo  rrcii;lil  rati-  aiui  iiwuraiuc.  Tliu  ri."-iilts 
ot  thi^  polii\  aro  that  llu'  ^MUsiniior  i-  i^hlainini;  Ivttor  fruit  i-arlicr 
in  till.'  reason  anv.1  at  li'ss  vo-<t,  wliili.-  tlu-  i; rower  i>  carniiii^-  a 
rca^vMiaWo    return    o\^    his    in\cstnient. 

Si.ch  a  poli^v  is  ur-ed  on  the  wool  t^rinvers  who  niij^ht 
iir^ani/e  an  association  aiul  inipivne  the  condition  o\  the  iialnstry 
b\  siniihir  lines  ^^t'  endea\or.  A  nunenunl  ot  this  kinil  would  he 
ot' adxanlai^e  to  hv'lh  the  i^iower  antl  the  nianulaelurer,  and  WiMild 
uialerialU    hasien  the  proi;ress  ol  (."anadian  indnstrv. 

There  are  main  prohlenis  lor  the  chemist  in  the  s^rowin^'  and 
manutacturin-  ot  woi'l.  Apart  t'roin  the  cleanini;  and  d_\eini;  in 
the  lavtorv,  the  L|ucstions  ol  Icrlili/crs  and  ioi'.ders  (all  within  his 
province.  To  him  the  larnier  must  k'ok  lor  aiUice  in  the  treat- 
ment o\  the  sv<ll  and  the  clioice  v'l'  a  suitable  lertili/er  i'roiu  amoiij; 
the  man\  which  aie  ollcrcd  ii  the  market  to-day.  the  stud\  ot 
the  lood  v.diies  ol  various  Knldcrs  is  also  a  cheiiucal  probleiu  and 
the  utili/.ition  ot  new  mateiiaK  toi  this  purpose  uuis|  be  constantlx 
kept  in  mind  by  the  chemist  who  de\i>Us  lus  .iHentivMi  to  the 
subject. 

In  the  laclorv  ,  tiicre  arc  still  the  problems  ol  the  reco\er_\  ol 
values  iVom  the  scourin-  liquids  and  the  nlili/alion  ot'tlie  refuse 
Irom  the  dust  willow,  whivh  await  solution.  Clnlv  recentlv  in 
ToroiUii,  this  latter  product  has  been  used  as  a  terlili/ei'  with 
excellent  results  which  mav  serve  .is  an  instance  ol  the  uselid 
cmplinnient  ot  a  wasU'  proiluct. 

Technical  education  i^  a  prominciU  (.juestion  to-d,iv,  .and  it  is 
Ki  be  hoped  lliat  an  interest  will  be  .tiiMised  in  a  sel  ol  industriL.^ 
^,1  natural,  indii^enous,  essential  and  interdependent  as  wool 
culture  and  Wi'ol  mauulact  uie.  The  country  which  encomaiies  its 
manulacturci  s  js  bound  to  build  up  .i  lari^e  .and  pr'isperiHis  indus- 
trial poi-'ulalion  to  which  the  farmer  can  look  tor  an  ev  er-increasini; 
m.irket . 


Tin:  rsi:s  of  tiii:  rare  karths. 

H\  Vhov.  Ciiaki.ks  Haskkrv  ii.i.e,  Ph.D..  F.C.S., 

Dinilornl  Ihf  l.iihinilory  (.'ulhxc  »/ III,-  City  of  S, -A'  Yurk.  C.S.A. 

The  so-calletl  "  rare  earths"  constitute  almost  a  quarter  ot"  tlie 
nuinher  \:>'i  kiun\ti  cheniical  elements.  Many  <.-<{  the  names  tmnul 
uiuler  this  head  reter  to  chemical  compounds,  whose  det'initeiiess 
ot'  character  has  not  been  sutHciently  determined  to  warrant  their 
heini,'  jj;^i\en  a  place  amon^  the  elements. 

These  earths  lia\e  been  classified  under  three  j^roups  :  (I)  The 
icn'/i'  earths,  including'  cerium,  lanthaiunn,  praseodymium,  neo- 
iKiiiium  (toi^ether  with  didymium),  samariimi,  fj^^adoliniinii  and 
europium;  ('_')  the  yltriti-  curlhs^  hichidiiij,'  yttrium,  erbium, 
terbiui:  ytterbium,  scandium,  holmiimi  and  thuliiun ;  (^t)  the 
aircoiiiiini  t^roup,  including  zirconium,  thorium  and  germanium. 
Tile  classification  is  based  on  the  tollowing  chemical  tacts:  .Ml  of 
these  earths  are  precipitated  from  acid  solutions  by  oxalic  acid. 
The  elements  oi  group  •"!  are  separated  from  the  other  two  groups 
b\  precipitation  with  sodium  thiosulph.tte.  The  other  two  in 
solution  are  separated  from  each  other  by  treatment  with  sodium 
or  potassium  sulphate,  wliich  precipit,tt'.\s  the  double  sidphates  ot 
the  cerite  group,  while  the  yttrium  earths  remain  in  solution. 

The  methods  of  extraction  are  somewhat  complicated,  hence  I 
iXo  not  feel  th.it  it  would  be  quite  considerate  to  rehearse  those 
tbi.nd  in  certain  works  on  the  subject,  and  professional  obligations 
preven:  my  speaking  of  others  not  published. 

Kfiii^fii/s.  Investigators  in  the  rare-earth  field  have  been  most 
anxious  to  secure  more  s.itisfactory  reagents  to  be  used,  not  oiil\ 
for  the  detection,  but  also  lor  the  separation  of  this  "nebula  of 
elemental  matter,"  as  Crookes  once  named  the  yttria  earths. 
A  recounting  o^  the  numerous  researches  along  these  lines  is 
bexond  t!ie  scope  of  this  address.  .\  limited  number  oi  reactions 
have  been  observed  with  cerium  which  are  of  a  contrariwise 
service.  'Ihe  result  is,  cerium  and  its  compounds  now  serve  to  a 
degree  as  reagents  in  analytical  chemistry;  as  such  tliev  have 
a  value,  like  arsenic,  osmic.  molvbdic  and  tnngstic  acids.  The 
oilier  rare  earths  so  far  ha\e  gixen  results  which  exclude  their 
consideration  in  this  respect. 


fit! 


SvMinfiisilu'iii,  wluiM.'  amuniiKi'monts  wi-iv  v.iiru'd  h\  DjiilHTg, 
lountl  iciinm  ilii^xiilo  l>i  lu'  ;m  o\*vllviit  r<.Mi;i.iit  lor  tin.'  i.|ii;ilil;ili\o 
lU'toclioii  o\  >.ti  v^liiiiiK'  .iiul  otlur  iilkali'iiU.  A  Noliitioii  ot  a 
niiniili'  i.niaiitil\  v't  i^'iiuni  ilioxitlf  in  iv>iKi.i)If atctl  sulpliiirii.-  ai-iil 
is  loloroil  int>.'iisil\  hliK'  b>  iIk-  slii^litcst  partiili'  ol  sli\  ..liiiiiic. 
;">llKr  tolois  art-  pi\HliKi.'>.l  by  i'IIkt  aikaKiiiis.  Aii'ordiiii,'  li> 
l'lln!^>;o  llio  rovoi-o  ol  this  rv  ivlioii  ix  an  o\>.clli.'iit  lost  for  loriiim. 
I^>ussiii|^aiilt  siiiL;u;i'siod  I'.ial  cciium  pliospliati',  ^vliii-j)  is  in- 
s,i|u;  in  nilii,.-  aiiil,  K-  uscil  loi'  iho  i.|uaiililati\\'  scparalioii  ol 
pliospluirus  ill  iron  ami  stocl.  Ilif  niothoil  lias  not  Iven  applicil 
praiti>.all\   willi  siuwss. 

Sonnonsilii^'ii  also  roi'iMiinuauU'il  llu-  sulistiUitivMi  ot  ccric 
solutions  tor  potassium  pi.riiian!4aiiato  in  vohiiiK'trii.-  analysis. 
In  this  lonnoilivMi.  }o\->  sa\  s  tlial  the  stronj;-  oxiili/ini;-  action  i.^\ 
thosv-  soluliv>ns  is  iiion.'  clVictivo  in  >.\.Ttain  cases  than  the  pcrinan- 
l^.niale. 

KecontK  I'oerster  calle.l  attention  to  the  use  ot  cerium  sul- 
pliate  as  a  technical  o\itli/ini4  aj^ent  tor  chemical  preparations. 
Meister,  l.ucius  aiul  Hninini;  have  patenletl  the  use  of  cerium 
compounils  as  oxiili/iui^  ayents  lor  aromatic  iiMlrocarlions.  M_\ 
means  ol  the  dioxiile,  toluene  has  lieen  converteil  into  ben/aUle- 
hvde.  Anthracene,  l\v  means  ot  eerie  sulphate,  is  converted  into 
anthraquinone ;  naphthalene,  into  iiaphthociuinone  ami  phthalic 
acid.  Muthman  and  Most  used  cerium  salts  lor  electrolytic 
oxidation   in   prep.iriii},^  orj,'aiiic   conipiuinds. 

.\t  present,  the  pai,'es  oi  the  purely  scienlilic  chemical  journals 
contain  more  coiUrihutiiMis  to  our  kiunvledije  ot  these  rare  earths 
than  at  aii\  time  in  the  history  ot  chemistry.  This  promises  the 
kiio\vled,t;e  which  briiii^s  utility. 

/ V;"A/;' /•///)// r.  I.umiere  and  Seyewitz  found  eerie  sidphate  an 
excellent  oxidi/ini^  a^a-nt  in  redncinj,'  photoj,'raphic  reproductions. 
When  acidified  with  sulphuric  acid,  eerie  siilph.ite  keeps  in- 
definitely, and  acts  unifornil\  upon  tlie  plate  without  causini; 
striif  or  foi,'fiini^. 

The  i.umiere  Brothers  proposed  another  application  ol  the 
icrium  salts  to  the  pholoi;raphic  art,  based  on  their  sensitiveness 
to    li"ht.       Thus,    if   a    paper,    wet    with   cerium    nitrate   or  cerium 
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a    retluction    trom    ccric    salts    to 


ills  takes  pl.ice  on    the   illuminated  portions  o\'  the  paper. 


1 1  I  his  v.i>p_\  bo  iio\i.'Kipoi.l  with  ii.il;iin  Mibst;iiKi.'>  o\  tlic  arom;itii' 
!,Monp  Ivi/.,  phoiu'l,  ;iniiilo-hinxiii--  aiiil,  otc.  i,  xiviilly  i.\>lori.'il 
pii'tuits  ;ii\'  obl.iiiKtl.  I  low  ox  or,  Ihoso  ;ippho.ilions  h.ivo  luit  boon 
pill  iiiK'  olVoit  \o  aii\   o\toi)l. 

7'/iini/iii/n(  s.  Alloiilioii  was  .iltiai.  toil  toniparaliv  oly  oarly  to 
tho  ph\  sioli'i^ival  prop.Ttios  o\  oorinm  salts  aiul  llioir  apphoaliiiit\ 
lor  nioilioal  puiposos.  Tliiis  iho  oiiiiiiont  j^ynooi>lof^ist,  Siiupsoi). 
in  iho  o.irh  sovoatios  o\  iho  last  oonlnry,  roioniiiiontlod  ooriuni 
ONal  ito  as  an  otiioaoiinis  roinodx  l\ir  I'cini/its  i^ruvii/iii iiiiii. 
Aithiui^'^li  in  siiooooilini^  \oars  itpinions  tlilloroil  wiilolv  as  to  tlio 
vaino  ol  this  proparaliiin,  it  was  i>o\  ortholoss  inoorporalod  into 
llio  pharniaoopii'ias  ot  various  oountrios.  Ciiiinii  h.xii/kiihi 
)iiidiciiuilv  oonlains  bosidos  oorinni,  oonsidorablo  c|iiantitios  i>l 
othor  rare  olomonts.  Subsoiniontly  tho  tliorapontio  application  I'l 
oi'riam  oxalato  was  oxtondod  to  tho  troalniont  of  soa-sioknoss, 
opilopsx ,  lioadacho,  otc.  Sovoral  othor  ooriiiin  salts  woro  intro- 
dnoi'd  tor  nioilioal  piirposos  tt.\i,'otlior  witlt  tlio  oxalate.  Thus 
Maoka\  roooinnionds  tho  nso  I't  oorium-aninionium  oitrato. 
C'oiiuni    hypophospliito   is   said   to   bo   applicablo   to   phthisis. 

.\ooiirdinj4  to  tlio  rosoarohos  ol  W'asilio^  and  Hokoriiv,  tho 
ooriuni  salts  possoss  poisonous  proportios.  Drossbaoh,  who 
oonduotoil  similar  oxperinioiits  ^^u  tho  s.ilts  ot  othor  raro  olomonts, 
obsor\od  iho  baotorioidal  ortoot  ot  siioh  preparations.  A  prai  tioal 
proooss  montiiinod  by  the  lattor,  lor  tho  prcsorxation  and  disin- 
iootion  K^\  dooayinj,"^  subst.inoos,  oalls  atloiition  to  tho  use  of 
ililutoil  solulions  y\'i  lanthanum,  \ltrium,  orbiinii,  and  \tterbium 
salts. 

According'  to  later  iiivestij^ations  oiinduoted  by  J.  Schmidt,  tho 
Use  oi  didymiiiDi  ,  /i/nrhiuin,  DiC'l,' 1 1.,0|,,,  as  an  antiseptic  in 
\etorinary  modicine  i;a\o  imsatislaotory  results.  Amonj,'^  the 
various  raro  earth  antiseptics  that  have  boon  sui;ijestod,  mav  bo 
moiitioMeil  iho  nitrates  o\  cerium,  lanth.inuni.  "did\miuni,"  iIk' 
compound  salts  o^  cerium  with  bismuth,  cerium  oxalate  and 
salicylate  las  a  sprinklinj,^  tlisiiifoct.int ),  .uul  the  ilisulpliatos. 

kare-e.iith  preparations  ha\o  luil  boon  sullicieiilb  tried  in 
meiiicine  to  u.irr.mt  their  atloptiiMi  as  \ot.  Sxsiomalic  itues- 
lii,'alions  on  the  physioKii^icil  action  ol  those  substances,  assisted 
by  the  writer,  woio  carried  out  in  the  l.iborali^ries  o(  the  Medicq 
(."ollo^-^e  oi  (.'ornoll  I'niversiiy  and  oi  tho  C"ollei;o  ^yi  I''h\sicians  and 
Surj^oons  o\  (.  oluiiibia  Iniversity.  It  w.is  demonstrated  thai 
those  boilies  piissoss  no  characteristic  therapeutic  \alue. 
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All  Amorican  patent  was  recently  ^(ranted  Armand  Miiller- 
lacobs  for  tlic  use  of  /irconimn  nitrate  for  the  preservation  ot 
food,  etc.  "  I'lie  siilistanee  is  ininiersed  in  a  suitable  eoiicentrated 
solution  >.''(  a  /irconiuni  compound  capable  ot  emanatin^j-  radio- 
active ra\s."  As  zirconiuin  C(>nipi>unds  emit  no  ladio-active  rays 
nor  i;ive  olT  an  emanation  that  lias  been  reco}jni/ed  as  yet,  the 
preserviitive  ;»ction  is  doubtless  due  to  somethinj^f  else,  if  there 
is  any. 

/'iX'imiifs.  The  oxides  of  certain  i.A'  the  rare  earths  are  charac- 
terized by  colors,  hence  repeated  proposals  have  Heen  made  for 
their  use  as  pi!,niients.  l'"or  instance  Stri>hecker  sutrj^ested  the 
use  of  the  ceriu:ii  oxides  (obtained  by  liini  from  the  llainstadt 
cerite  clays)  tor  paintii  _;  purposes.  .According'  to  Miiller,  the 
ceriutn  colors  k^^(  Strohecker  proved  to  be  mixtures  <^(  iron  oxide, 
lime,  clav,  etc.  .\  process  To.'  -niiWinj^  rust-proof  colors  by  means 
K^{  peroxides  of  cerium  earths  is  due  to  Kosmann.  Accordin}^  to 
the  patent,  the  peroxides  of  the  cerium  earths  must  be  j^round, 
sint,'ly  or  in  mixtures,  with  linseed-oil  varnish,  with  the  addition 
of  a  siccative.  The  rej^ister  of  patents  also  contains  a  process  ot 
the  Uummelsberi,'  chemical  factory,  of  Berlin,  for  the  production 
iif  colors  trom  r.ne  earths,  .\ccordini,'  to  this  process,  the  dark- 
brown  powder  obtained  from  the  ^'lowini;  of  praseodvmium  salts 
of  \olatile  acids  (praseod\  iniuni  peroxide,  l'r,0. )  yields  an  earth 
color  of  excellent  coveriiiir  and  durability. 

The  application  of  pure  praseodymium  compounds  as  pif^- 
ments  is  lunv  out  of  the  question  iin  account  oi  the  expense. 
It  is  possible  that  mixtures  of  the  oxides,  which  are  readil> 
obtained  as  by-products  in  the  treatment  of  various  minerals, 
monazile,  lor  example,  may  be  used.  It  remains  to  be  determined, 
however,  whether  these  bodies  possess  sulViciently  luiique  and 
durable  tints  to  warrant  the  cost.  The  colors  of  the  mixed  oxides 
vary  from  a  cream  to  a  reddish  brown  and  even  black  (O.-'i  to  I 
of  praseodvmium  peroxide  lor  the  latter  two),  according;  to  the 
presence  and  amount  of  praseodymium. 

Dnitif^.  \  number  of  propositions  have  been  made  lookinj; 
to  the  application  of  the  peroxides  of  the  lare  metals  in  the 
textile  industrv.  In  I'^'-t''^,  a  process  was  submitted  to  the  Societc 
Industrielle  de  .\lulhouse  in  a  prize  essay,  .\ccordinfj  to  Kos- 
mann, colors  are  produced  by  simply  boiling  the  web  with 
solutions  of  cerium  salts,  and  then  treatinjf  it  with  an  ammoniacal 
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liMlr>ij,'v'n  piTiixiilc  solution.  Tluis  yellow  ;iikI  iiraiij,"-!.'  arc  pri'>- 
ihuoil  from  cerium.  >.traw-\  (.-llow  from  l:intli:inum  (iiiipurel  auil 
"  iliih  mium  "  ■s.ilts,  ami  some  tloulilful  hrovMi  colorations  iNo. 
Kosiiiann  also  Jesiribes  in  this  issay  sixiu-  special  methods  tor 
the  motlifieatioii  i.-'f  the  colors  ohtaineil  b\  means  l^f  salts  ii\  the 
heav\  m.Mals.  tannic  aciil,  etc.  Accortlini:  Iv'  the  experiments  ol 
Hrylinske,  and  <i(  \Vai,'ner  and  Muller,  the  yePow  shade  produced 
b\  oxidized  cerium  compounds  is  o(  poor  appearance,  and 
deficient   in   fastness    from   soapinj;. 

Harnes,  in  extendins,'-  his  work  on  the  use  ol  titanium  oxide  as 
a  mordant  for  wool,  noted  that  zirconium  i^xide  with  .ali/ariii 
pri>i.luced  a  color  \er\  much  like  one  produced  h)  chromium. 
Accordiiii;  to  him,  ceriinn  does  not  appear  capable  oi  yieldin-,'  a 
mordant  for  wool.  When  wool  is  boiled  in  a  solution  of  a  cerium 
salt  it  does  not  take  on  any  color  in  the  dye-bath.  lie  pmduced 
colors  on  cotton  with  a  cerium  mordant,  but  they  were  cjuite 
worthless,  beint^  readily  destroyed  b\   weak  .acids. 

Munidn/s.  Otto  Witt  jjave  the  first  detailed  directions  for  the 
use  of  the  rare  earths  as  mordants.  His  researches  were  confined 
to  the  use  of  cerium  sodium  nitrate.  The  color  was  developed  by 
steam.  The  cerium  mordants  were  also  in\esti},'ated  by  Matschak 
and  Scheurer;  Hrylinske.  also,  studievi  yttrium  salts,  li.indourine 
considered  the  sulphates  of  "vttrium,  lanthanum,  erbium,  cerium 
and  didymium." 

Kruis,  HiHtt^er  and  Hiihrint;-  ha\e  m.iintained  that  cerium 
disulphate  is  an  excellent  developer  of  aniline  black.  Wilt,  on 
the  contrary,  states  that  the  double  nitrate  of  cerium  h  .^  no  elVecl 
on  the  production  of  aniline  blacks.  He  attributed  tile  efiect  to 
impurities,  possibly  \anadium.  .Xccordiii!.;-  to  him,  the  colms 
produced  on  the  material,  mordanted  and  passed  ihrinii^h  boilint;- 
soda  solution,  are  tolerably  fast  to  soap.  Ihe  shades  >,M\en  were 
intermediate  between  those  ^-iven  by  chromium  and  iron  mordants. 

The  speaker,  with  assistants,  used  the  sulphates,  acetates,  and 
hvdroxides  of  lanthanum,  neodymium,  and  praseodx  iiiiuni.  .\l- 
thoui;h   there   was   a   mordanting',  the   colors  "produced  were  not 
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earths  can   have  little  practic.d    applicttion    as    mord.mts    for   the 
reasons:    (1)  because  they  do  not  possess  the  mordantiiii,' 
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action  to  a    ilcj^rcc   wnicti   uouii-i  aiii 

mordants;   ['1\   because  the  suppi)   is  somewhat  limitcil,  and  would 
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iioi  ulmii  oi  ovti'iuli'J  iisi' ;  ill  tlioii  lOsi,  whiili,  cm'ii  in  the 
oMiii  ol  iIk'  tiisi  .iiul  -vioiul  kOiisiilvr.iiioiis  hi-in^  lax  oi  able, 
wouKI   hai-   iIkii    pi  .i.liial    ii'-i'   i.\l>.fisi\il\ ." 

(i/(/\\  ('■i/.i'iiii;.  S.hi'll  .iiiil  lilin/i'i,  in  Jona,  sik  w  eili'tl  in 
intiiHlni.  ins;  ii\ii.lv>-  ol  i\iinni,  "  iliil)  iniuni,"  anil  iiHiiim  into 
iiu-Iicn  i^laN-.  Ill  quaiililiv-  >'l  >'\ii  Ml  p«.r  vciit.  ZsionuMuly 
iA.niiiiii.ll,  willi  u  Icii'iui'  to  lliiTiiial  nnuhu  I  i\  it\  ,  a  f,'las-,  in  w  liiih 
iIk  vaKium  i>\ii.iv  was  pailK  u  plan'il  h\  iv'rinin  atul  "  Jiii\  ininin  " 
,Mi.Ls.  Il^  llKiinal  vi>iuln>.li\  il\  i.'i.iiiali'd  lliat  ot  liino  };la>.s. 
Witt  obl.iiniil  \i.'lli'\\-L-.'Kni-i.l  k''''"'^.  ro>iNlanl  to  hoat,  In  ■iikliliiMO 
,.t  I  to  ■">  |vi  loiil.  o\  (.iiinm  o\iiK'.  "  DiJs  iniuin,"  iK-oilyniiiiin, 
anil  I'lhinin  o\iilos  i  oloi  niolti'ii  ijlass  n'll  to  \iolct;  prascoil)  niiuiii, 
Ironi  M'llow  tv'  \oliouisl)  ■^iioii.  I  ■  i^lassi-s  <;aiii  no  pr.iiliial 
\aliic  i1iioul;Ii  tlii^  lolorini.;,  iiiit  i!.i>  olVor  a  icrtain  Micnlitic 
inti'ii'st.  inasniiiili  as  tlicv  alVonl  a  lonxenii'iit  mcaiiN  for  obscrviiij; 
the  absorption  spi-itra  I't  ibc  rcspi'itivi'  c.irths  wliiili  enter  into 
tlii'ir  I'ompv'silion. 

On  tlie  loiorinj;  propiities  k\{  tlie  oxiile>  ot  iieoilx  iiiium  and 
irbiiim  is  based  a  pnuess,  b\  Drosshaih,  lor  deiolori/inji  j,'la>.s. 
If  we  add  to  the  molten  (,'lass  a  salt  ot  neodviiiiuin  or  erbiiini,  the 
rose-red  coloration  pn'diieed  by  these  inj,^redients  renunes  trom 
the  ^'lass  its  usual  hliiisb-'^reen  lint. 

FiiTfiroolhii;.  N'ernsi  has  reeentiy  indiealed  a  possibility  of 
appKinj;  a  niiniber  of  the  rare  earths  tor  the  produetion  of  lire- 
proof  utensils  .uid  vessels.  It  is  quite  apparent  that  this  is  a 
useless  su}.;j;eslioii  on  aeeount  ot  cost. 

('(itiilvtiis.  Imray  seiured  an  Knjflish  patent  tor  the  use  of 
oxv^'en  lOn, pounds  o'i  the  rare  earths  as  a  lontact  material,  with 
or  without  the  addition  i.-'i  platinum,  for  the  production  of  sulphur 
trioxide.  Haskerville  and  Davis  independently  discovered  this 
alsi).  The  best  process  so  tar  made  kno^M^  appears  to  be  that  ot 
Holblint;  and  Ditz,  who  make  use  ^.^f  the  residue  resultiu},'  from 
the  mamiractiire  oi  thorium  salts,  as  a  contact  substance  tor  the 
production  o\  sulphuric  acid  and  its  anhydrides.  .\  certain 
deliiiite  proportion  oi  didy  mium  sulphates  is  required,  accordinjj 
to  later  reports,  for  securiii','-  a  m.iximum  yield.  For  some  reason, 
iiowever,  they  have  been  unable  to  secure  U..S.  patents. 

nitz  and  Mar^'osches  pass  liydrochloric  acid  ^'as  over  a  heated 
contact-mass  consisting,'  o'i  a  number  of  chlorides  ot  the  rare 
earths.      I'nder    favorable    conditions    (at   a   temperature   of   from 
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.'{.'lU  lo  l"Ht  t".  ),  about  7">  to  !)<>  por  lonl.  ol  the  liMliiHliU'iii-  aiiil 
is  s.iiil  to  hi-  ik'nimpiiscd  with  the  hhi-ralion  of  ihloriin.'.  MiHlcrii 
oloctroK  ti>.-    pri>i.\'s>cs    tor    iIk-    proihutiiMi    M    ^hloiiiif    mak^-    this 
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r.iriirii  imnirii^.  SoN  iT.il  iM'  thv-sc  raiv'-i-art  hs,  cspoL-iallx 
ihi'so  lit  the  icritc  |,'rvnip,  form  a  \arii'tv  I't  oxitlvs,  as  t  el'),  C  oO,. 
I  oA'*,.  !''',<-''■,.  I'riO;,  l'rl>,,  etc.  IIk-  lOiislrin.  tiopi  ol  a  s|nraj,'e 
l>,iMerv,  ilevisi'tl  h\  WVIshail),  depends  upon  the  eleetronioli\  e 
iH'havior  ^li  the  cerium  o\iJes.  I'lie  eleetriniiotiv  e  liiree  v>l  a 
ie\ersihle  battery  (eonsistin^  <.'\  /ine  amal>;am,  /liu  sulphate, 
eerous-cerie  sulpliate,  earboii)  is  said  to  exceed  tliat  ol  tlie  leail 
accumulator,  allhou);h  it  is  dmibllul  il  this  cell  can  compete  with 
the  lead  cell  in  its  results.  The  ceriuin-ziiu-sulphate  electrolyte, 
which  mav  be  re);cnerated,  can  be  used  ad\  .ml  i^eously  as  a 
substitute  for  tile  chrv>mic  acid  solution  in  the  immersion  batter). 
Accortlin^;  to  Uaner  ami  Cilaessner,  iheie  is  no  hope  I'f  practically 
prothiciiij,'  cells  fnim  aipieous  siilutions  of  cerium  salts.  1  his  iloes 
v.o\,  lunvever.  preclude  the  use  oi  cerium  oxides  as  calalx/ers  in 
cells  with  fused  electrolv  tes.  If  the  public  press  accounts  cf  the 
[■Alisiin  cells  .ire  ci^rrect,  this  can  ha\e  no  value. 

Giiii'nil.  In  recent  years  .\lnthman  and  his  co-w  I'rkers  ha\  e 
in\estii,fateil  exhaustively  the  utili/atii'n  o\  the  metals  iit  the  rare 
e  irlhs.  The  metals  were  obtaineit  by  electrolx  zinj4  fused  chlorides 
ill  copper  crucibles,  water-jacketed,  with  carbon  electrodes.  The 
cerium  thus  i>btained  i,'ives  brilliant  sparks  when  scratched  witli 
sU-el.  The  pxroplioric  bodies  thus  produced,  as  well  as  those 
alloys  oi  Welsbach,  wliicli  possess  a  similar  propertx.  Iia\e  so  far 
not  been  put  to  .iny  extensive  use  tli;'.'  is  well  ktu'wn.  However, 
ICsc.ilcs  has  secured  a  patent  tor  the  prv^ductiini  o'i  li),'litin^  masses, 
based  upon  the  reduction  b\  means  of  maf^nesium  and  aluminium. 
He,  also,  patented  a  pri'Cess  tor  obtaining,'  metalloids  or  allovs  l^f 
the  rare  earths,  which  are  saiil  to  possess  even  i,'reater  retlucinj.^- 
powers  than  aluminium  itself. 

Siemens  .itid  Halske  secured  patents  tor  the  priiduction  of 
elect ricallv  incandescent  bodies  tVimi  the  rare  earths.  Sander 
produced  on  ciinductors  o\  the  secv^nd  class  metallic  films  or 
crusis.  This  was  accomplished  by  the  reduction  ol  the  oxides  or 
other  compounds  of  the  rare  earths  by  means  ot  potassium, 
sodium,  or  maf;iiesiiiin  in  a  vacuum,  or  in  the  atmosphere  of  an 
inditVerent  j^as. 
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I!li,iiini,,li,n,.         \s^,iil\    .IN    l^-'i.    nrnillili   nul    i\  .<U  .  il   'lu'    liiiu 
li^iil,    .||    IN   .l.iiilU'.l    In    -mmiv,'    tli.il    litH'tiK'V    .Sm    IfMsw.x  ill)  .  vI;n. 
,  ,.\vi.J  I  Ik    lmK'-ii:;lii    I  IT'.i.i-i  ^7'.      .   w  liu  li  iK  pv  ruU  upiMi  viiu-.  Im- 
.III    .'\x-li\ili,'u«-'ii    ll.iilK-    .'11   .1   |Viuil    .'I    i.iKiilin    rviil.  lis-,     vlu 

M>'i,i\,  III   l-'n,  NM'>NiitiiKil  iMliiiiiniiMiN  II'. il  i;.i>  li'i   ill*--  livili'   ^.11 
l.im,    '\.i-  l.'iiml  II  'i    !>'  .in-w.i    llu'  lull   i\\|iiii\'nKii|N,  .'ii  ;k.  I'l.ni    ,'t 
>l.iUiii-  uli,  I)  iK't  111  iiN,  .  >,'  l.iiiiuin.iiiii  Nulwiiiiilo.l  .1  pi. I U'  .'I   /n    .'Il- 
ium ,'Nla.'.        K.'.  Il  .ll>.'  pi  .'P.n.  .1.  I.'.    111.  .II.  .ll   P'H  p.'s,,.  p.'lvMIN  ,J>.v\  - 
pi.V-    ,1     /■■I.  .•■,111111.  K'.'lil.Nio     llN^a    ^Jli.'U-    .'M.U-,    ,1111. 'II-     111. 'Ml 

/  r.  ...ii.i,  iiuU,i-..'ii>.'i  p  iK.Ti.'.-.llnili.'.  nl'.'.iN.ul  -.'  .■.'ml'u-i  i.'n 
w  IS  !.i,  ililiil.il  l'\  .>sv  -.  11  I'l  I'lU'iul  Mi-pciul.  .1  V\-  .J.'v\  ini;  m;iKli.i! 
,,  il,.  l.'i-m  >.;  .1  lii>U.-'  .'\.-i  .1  .viilr.il  spir.il  lnl>i-.  n.-m  uhi.!> 
l.Nii.'.l  .1  iiiiMMu-  .'I  111.'  .u;.iN  111.1  luMli-.l  .111.  l';!!.!!.  Iiivlin  l.-iiiu-.l 
ill.'  ill.  .iiuk-v.viii  p.'ili.M!  .'Ill  .'I  I'm.-,  tl.il  .'I  r.'iiiul.  iK'.-.r.N,  N,  I 
,1,'N,-  K'-.iIk'i   .111.1  s'lNp.M.Ka  ill  ,1  I.,.  IX  .ib-'v.'  111.'  I'iiii'iiiL;  iniMur.'; 

■,\  ,lK'l-;^.|N     W    IS     us.  J.  WlllK'     lllis     U.is     icp.'li.ll      .IS       -IK.-.sslnl      ill 

luMiii.iin.  ill  tlu-  ilii\.'  plu.s  It  U.IS  tii.vl  111  \iii.ii,.i  !(.  111.  il;.'. 
I  I.  ks  'M.  Mi.  ti..  .111.1  Si.  I.'s.-pli.  M.'.  I,  il  vv.is  l.'Uiul  impi-.i.ii.  il<U'. 
Il.iili!ii;.i  pu-p.ii^.l  .1  Ml. mile  l.'i  ill.  .111.1. 's.  .■Ill  !,;.is-li-;iliiij;, 
,  v'liip.'s..!  ,'!  .liuiiuiiiun'.  .iiul  V  hi.'iniuiii  .'\i.l.s.  Il  t;;i\.  .i  i.'si-u'.l 
li-lil,   hul   ..rul    11. 'I    p.'ssvss    ilu-  u....ss:ir\    i  ..■sisl.uu  c  I.'  .il  iiu'splu  ii 

nillu.lU.'s      .liul      MK.il. mi.  .ll      sh.'vU.  Ill      1--."',     I'. Ill      AlKM      .'M.lilK'J 

his    liisl     p.iU-ul     l.'i     .1     Mi.mlii     Ii'    1k'     Ms..!     Ill     111.  . links,  ciil     -is- 
i  i  j^  1 1 1  m  i^ . 

,\l  lii-i,  ih.'iil.'  uii.l  .'i.mL^il.'  w.-iv-  iIk'  S.MM..S  ,'i  111.'  llKTia. 
ill.-  l.'.uti.'ti  .'I  iIk-  s.'iiK'uli.U  .-M.-iisiv.'  .k-p.'sils  ol  iiK'ii.i/iU-,  ;i 
.l.'uhk-  .■.'Mipl.A  pln'spli.iU'  .iikI  silK.iU'  i'l  iIk-  i.Mi-oaillis,  s.iikIs  in 
111.'  I'.ir.'liii.is  ,,ik1   Ki.i/il  ;^.iM'  l.irt;.'|-  s.'uiws  .if  r.iw   m.iU'ii.il.  ' 

It  will  |i..-  i.|  inUM'.st  1,1  11. 'U'  tlK'  l.'Ui-iiiii;  ill  pri..'  .'I  tlKTium 
uJtiaU'  iliK-  t.'  Us  iiKi\Ms.-il  iisv.  t.i  now  s,'uiVi.'s  I'l  tlK-  i;iu 
Mi.K-ii.il,  1.'  iiiipr.'\cMK-iits  in  c\t  ra.  ti.'ii.  cl.  .  I'li.'!  t.>  \^'y-\,  iIk- 
pii..'  p.i  kil.'-iiiMi  \.iri..'il  Ivlwoon  SI-'"'  anil  S.Mm.  \\n\  il  max 
he  li.iil  l.'i  lii'in  ST  U'  S|ii  por  kik'i^rMiii.  I  I'liivs  went  .>ir  somo- 
uliit  uitli  th.'  atl.Kk  .'I  i1k-  .\iistrian  Welshaeli  Company  .Ml  tlic 
••  I'li.Miiim  (.'oinonti.'n  "  in  DofomlHT,  I'.'H'.k  ImiI  it  wi'mI.I  appear 
thai  iIkt.'  is  SOUK'  p.issibilit\   .M  an  iiiukTstaiKlin^  ). 


'  iii,  >p.MU.T  ;!u-n  .1.-.  :  il-.-.l.  n-iii;  liii'.-'-.'  s!ii!.-s,  !h.-  :i,.i!n:!.ii!i!H-  .'t 
111.-  W.-lsl.  I.  !i  iiiaiill.-.  aii.l  sli,'\\.-.l  111.-  iliU'.-i.-ii.i-  ill  .HKilil>  ^m.l  i|iiaiilin 
.'I    liglil    I'l.'.lii.-.-.l   l>\    v.iniiiK    111.-   p.-r.  .-iit.iK''  "'    .'-ii'iiii  '".i.li-. 
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M,iii\  .illoinpis  ,il  i.l>.'\  isiiio  otluT  iiuMiul<."Min<,'  mixt'iro^  liavc 
Ivvn  in.iili.-.  \n  a  .iMi-oiiiuiKf,  iIkiv  liavo  boon  man\  patciils 
takiMi  out,  till-  iiinnlvi  liMKliin^  tin.'  iiu'i.  Iiaiii,.  al  >iilo  of  llu-  proHlcin 
Iviiii:  !^i\al.  I>ii's.,l\uli  i.'\pi.'i-iiiKiiti.'i.I  \\ilti  mixtures  oi  tlio  lica\  > 
MK'taU  aiul  alkaliiii.'  i.'aitli>. 

Wriisi  liaiiii-il  tliat  i,>.itaiii  substaiK-i.'s  wliicli  aro  non-i.'v>in.lin.- 
t.'is  IpravtiialK  '  o\  vlvi.tiuit\  ulivn  co\d.  lu'tMilK'  lOiuliu-tvM-s  uhcu 
Ik- iliJ  ti'  a  hii^h  tomp.ratnu'.  lli.'  iiKulc  a  c\  liiKlor  of  iiiai;ne>ia 
pi.niJo.l  with  i.K'^-;ii..Ml  i.oiiiu'i.-tions.  This  was  iK'alcil  by  a 
Huii-cn  Imiiikt  to  iiiaUf  it  a  tonikutor.  TIk'  passaj;:-!  ol  lliv.- 
vinri'iil    llu-ii    iciii.kTvi.1    it    iiKaMik's..\Mit. 

Ik'.Iv,  uIu>  lormi.ll>  was  ilu'tnist  to  llic  NL-riist  Lamp  Co.. 
I'iltsbiiri^h,  lias  published  a  full  account  o(  the  methods  ot  treal- 
iiKMit  of  the  oi\'s  for  the  extraelioii  of  the  rare  oxides  used.  1  liere 
is  .ilso  ,in  exvelleul  discussion  >.'\  some  oi  the  principles  involved  in 
the  niaUiui;  o\  the  i^loweis.  The  lamps  are  excellent  in  man\ 
\\.i\s,  but  up  to  tlij  present  there  are  certain  ph\  sico-chemical 
dillivuhies    whiJi    slu'rten    their    lite. 

WedJiiiL;,  in  t;erman>,  has  prepared  a  /ircouium  lamp,  by 
submitting,'  the  /irconiuni  i>xide  with  ma^niesiuni  to  the  action  ot 
li\dro_i,'en  at  W\'^h  temperatures.  The  alloy  obtained  is  pulverized, 
and.  on  the  .iddiliiMi  ot  a  celluK'se  solution,  it  is  transformed  into 
.1  plasiiv-  hoino^eiieous  m.iss  from  which  the  lilaments  are  dra\Mi. 
i'he  liiaments,  alter  beinj;  c.irb.mized  in  an  atmosphere  tree  trom 
oxy-en,  present  .1  metallic  appearanje.  One  pound  will  furnish 
lillv  tliousand  filaments.  The  zirconium  tilameiil  is  reported  to 
consume  a  current  oi  two  w.ilts  per  candle-power,  and  to  run  with 
a  current  ot  :>7  volts.  Three  oi  the  lamps  can  be  conveniently 
plaed  in  series  acr<>ss  the  usual  I  H»  volt  circuit.  The  lamp  has  a 
lite  ot  from  7"" »  to  l,i»il(l  hours.  Wedekind  states  that  these 
filaments  in  realitv  consist  ol  .1  mixture  of  compounds  of  zirconium 
with  nitroiieii,  livdroi;en,  and  carbon,  to  which  rhodium  is  also 
idded  to  obtain  the  necessary  conductivity. 

Adel    made   lilaments   tor   incandescent    lamps    from    vanadium 
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j^reater  extent  lhan  llu'  parent  stem.  So  tar  this  has  not  provcJ 
tvi  be  tile  ease  with  the  rare  eirllis  IoimkI  with  tliorinni  anil 
/ireoniuni,  altlious^li  tons  ot  these  l-i\ -proiUiets  lia\e  aeeumulateJ.'^ 
riie\  await  the  i.liseo\ery  of  a  eoniineriial  tiemand.  Ihe  prices  at 
uhieh  these  rare  materials  are  (.|iiotei.'  in  eheinical  eataio^'^nes  ami 
Iraile  journals  are  pnreK  pro\  isioiial  and  the  \ahies  are  Iktitioiis, 
and  need  not  deter  one  inelined  to  ex.'reise  his  inL;eiuiit\  alonj^ 
these  lines.  When  the  deniaiul  is  created,  it  will  he  met  .is  in  the 
ease  ol  thorium.  I'hat  m,ui\  ha\e  .dready  hnsieil  themseUes  with 
llie  priiblem  appears  from  what  lias  been  said.  lint  so  tar  little 
has  reallv  been  accomplished  with  these  b\-|iroilucts.  The  real 
iibiect  of  mv  lecture  has  been  to  call  attention  to  thi>.  It  I  may 
ha\  e  stimulaleil  some  one  to  take  up  the  problem  and  cause  him 
to  secure  results,  I  shall  teel  my  work  as  a  teacher  has  been  well 
iU>ne.  The  teacher  may  not  be  the  torch  bearer,  but  he  ina\ 
kindle  the  torch  ol  him  who  holds  it  aloft  that  the  \M>rld  mav  see. 


■  ll  l.ilii's  .iliiMil  IINI  y.  ol  till'  imiilu'il  iiion.i/ili'  ~.nul  to  \  ieUI  .MUni^li 
llu'ri.i  lur  .111  ;i\erai;>'  ni.nuli'.  Alioiil  Hi  iiiilllojj  inaiillt'-.  w.is  ilu-  inilpiil  ol  llu' 
liiileil  Stales  ni.iiiiitMoniriMs  l.isi  mmi.  I'lils  reiniiri-d  tiKKi  1,111s  ot  nioii.i/ilo. 
I  lu'  In -|Mo,lil>l   .11110111  '  abinit  .T)  pi  r  i  int. 


